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ABSTRACT 
Allison Prickett Pack: HIV Testing Among Orphaned and Separated Youth 
 in Ethiopia, Kenya and Tanzania: The Potential Role of Living Arrangements 
(Under the direction of Carol E. Golin) 
Introduction: Orphaned and separated youth (OSY) in Sub-Saharan Africa are thought to 
have higher rates of HIV risk behavior and twice the odds of HIV infection compared to non-orphaned 
youth. Yet, evidence also suggests OSY have lower rates of HIV testing than non-orphaned youth. 
OSY may therefore experience unique barriers to HIV testing.  
Methods: The dissertation used data from 423 OSY participating in the ongoing NICHD-
funded (R01HD046345-04) Positive Outcomes for Orphans study.  Aim 1 examined the extent to 
which orphan-specific living arrangements (whether OSY lived in residential or family-based care 
environments and whether they lived with siblings) longitudinally predicted recent HIV testing. Aim 2 
assessed whether perceived social support mediated a relationship between living with siblings and 
recent HIV testing. Aim 3 explored whether living with siblings and recent HIV testing varied by 
gender. Aims were theory-informed and used standard survey methods appropriate for use with 
complex survey data. 
Results: Results from Aim 1 revealed over a third of the sample reported recent HIV testing, 
and female OSY were more likely than male OSY to report recent testing. Nevertheless, orphan-
specific living arrangements were not related to recent HIV testing. Similarly, results from Aim 2 
revealed perceived social support did not mediate a relationship between living with siblings and 
recent HIV testing. However, female OSY and OSY living in residential care centers, had higher 
perceived social support than male OSY and OSY living in family-based care environments, 
respectively. Furthermore, the higher an OSY’s perceived social support, the more likely they were to 
report recent HIV testing. For Aim 3, results revealed living with siblings did not differentially affect 
recent HIV testing for male and female OSY.  
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Conclusion: Rather than focusing on where or with whom OSY live, this dissertation 
suggests it may be prudent to assess the quality of living arrangements, and how that quality affects 
health outcomes. This dissertation also identified a modifiable factor – perceived social support – 
which could be targeted by future HIV testing interventions. Together, findings have the potential to 
meaningfully affect the lives of OSY by informing future policy decisions and HIV testing interventions. 
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CHAPTER 1. INTRODUCTION 
Overview 
Orphaned and separated children are children under the age of 18 who have lost or are 
permanently separated from one or both parents.1 There are an estimated 153 million orphaned and 
separated children throughout the world, the majority of whom live in countries simultaneously 
burdened by high HIV prevalence.2 As policymakers struggle with how best to care for these 
children,1 increasingly researchers have been exploring how the contexts in which orphans live shape 
their health outcomes.3,4 These contexts include the care environment (whether orphans live in 
residential or family-based care)3–5 and whether they live with siblings.6,7 Moreover, although much 
attention has focused on the needs of orphaned children, researchers have recently called attention 
to the importance of addressing the needs of orphans as they develop into youth, ages 15-24.8  
Globally, HIV is a leading cause of death among youth, particularly in Sub-Saharan Africa 
(SSA).9,10 Additionally, studies have shown orphaned and separated youth (OSY) have higher rates 
of HIV risk behavior and twice the odds of HIV infection compared to non-orphaned youth.11 Higher 
levels of psychosocial,8,12–15 economic,12,16,17 and educational11,17–20 disadvantages among OSY are 
thought to be some of the reasons why they are at greater risk for HIV. Studies have also shown an 
orphan’s care environment is associated with their sexual HIV risk behavior. Specifically, orphans 
living in family-based care have been found to engage in higher rates of sexual risk behavior than 
those in residential care.15,21  
HIV testing is a vital component of the HIV prevention and treatment cascades, as evidence 
demonstrates testing leads to improved risk reduction and linkage to care.22 For those who are at 
increased risk, guidelines recommend yearly testing.22 Globally, however, HIV testing rates are low 
and this is especially true for youth, even in countries where youth under the age of 18 can legally 
provide their own consent for testing.22 Substantial research has been conducted to identify barriers 
and facilitators of HIV testing among youth in general, with a recent study showing that OSY are less 
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likely to test for HIV than non-OSY.6 Given that OSY have higher levels of HIV risk but are less likely 
to test for HIV than non-OSY, it is important to understand any unique or additional barriers to HIV 
testing that OSY encounter which may lead to these higher rates. Yet, unlike in research examining 
sexual risk behavior, the extent to which the circumstances in which orphans live are predictive of HIV 
testing remains largely unknown. However, one single-country cross-sectional study from Malawi 
identified that living with siblings was associated with testing for female youth, including orphaned 
youth.6  
Drawing from the Behavioral Model for Vulnerable Populations (BMVP), an established 
conceptual framework for understanding utilization of health services, Aim 1 of this dissertation 
examines the extent to which orphan-specific contexts are longitudinally predictive of HIV testing. The 
BMVP suggests individuals seek health services as a result of factors that predispose and enable 
them to do so, and as a result of their perceived and experienced need for the services.23 Application 
of the BMVP offers an opportunity to examine whether orphan-specific living arrangements (their care 
environment and whether they live with siblings) predict HIV testing, after controlling for other 
predictors that have been theoretically and empirically identified with testing among general 
populations of youth in Sub-Saharan Africa.   
Aim 2 of this dissertation employs the Life Span Perspective of Perceived Support24 to 
examine whether perceived social support among OSY mediates a fully longitudinal relationship 
between living with siblings and HIV testing. This perspective suggests an individual’s early family 
environment influences their perceived social support, which in turn, influences health behaviors, 
such as HIV testing.24 In global settings, living with siblings has been identified as having a positive 
impact on the lives of orphaned and fostered youth.7,25 Moreover, studies have shown that orphaned 
youth who live with siblings reported higher levels of perceived social support than those who did not 
live with siblings26 and that siblings are the most consistent source of social support for orphans.27 
Furthermore, perceived social support has been shown to predict HIV testing among other 
populations, though this relationship is largely unknown among OSY.28–30 A mediation analysis will 
identify whether HIV testing interventions for OSY should target perceived social support for 
enhancement.  
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Aim 3 of this dissertation employs both Gender Socialization Theory and Stages of 
Psychosocial Development which, together with traditional male gender norms, suggest gender may 
moderate the associations between certain predictors and HIV testing. Gender Socialization Theory 
suggests the period during adolescence and early youth is a critical time when gendered behaviors 
and attitudes are formed that can shape health outcomes; this includes health-seeking behaviors, 
such as HIV testing.31–33 Similarly, Stages of Psychosocial Development postulates the period of 
adolescence and early youth is the time when individuals experiment with their identity and role in 
society.34 Studies have shown that in areas with pervasive traditional male gender norms, boys are 
often socialized to avoid health-seeking behavior, such as attending a clinic for HIV testing.35 
Moreover, previous studies have found differences in HIV testing rates between female and male 
youth, with girls testing at higher rates than boys; yet, few studies have examined the extent to which 
predictors of HIV testing are moderated by gender.6,36–38 Previous studies have, however, 
acknowledged relationship differences between boys and girls, with girls being more likely to draw on 
support from dyadic relationships, such as relationships with siblings.39 Aim 3 of the proposed 
dissertation will build on previous research to examine whether gender moderates the longitudinal 
relationship between living with siblings and HIV testing among OSY.6  
Overall, using three points of longitudinal data from a cohort of orphaned youth living in 
Ethiopia, Kenya or Tanzania, this secondary analysis explores the extent to which, and mechanisms 
by which, orphan-specific living arrangements (their care environment and whether they live with 
siblings) predict HIV testing among 423 HIV-negative OSY (aged 14-19 at time 1). Together, findings 
from these analyses can inform future HIV testing interventions and policies for OSY in SSA. Data 
come from the ongoing NICHD-funded (R01HD046345-04) Positive Outcomes for Orphans (POFO) 
study.3 
Aims of this Dissertation Research 
Aim 1: Identify the extent to which orphan-specific living arrangements (their care 
environment and whether they live with siblings) at Time 1 predict past-year HIV testing at 
Time 3 among OSY, after controlling for variables theoretically and empirically associated 
with HIV testing among general populations of youth in SSA.  
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Aim 2: Examine whether perceived social support at Time 2 mediates a positive relationship 
between living with siblings at Time 1 and past-year HIV testing at Time 3 among OSY. 
Aim 3: Explore whether the relationship between living with siblings at Time 1 and past-year 
HIV testing at Time 3 varies by gender among OSY. 
Significance of this Dissertation Research 
HIV testing has population-level benefits by reducing the spread of HIV and by leading to 
enhanced treatment-as-prevention.40 But it also has individual-level benefits, such as providing 
individuals with knowledge about their HIV status and, for those who test positive, linking them to 
clinical care for improved quality of life.41 Globally, OSY are recognized as a substantial and 
vulnerable population at increased risk of HIV, yet evidence indicates they are less likely to test for 
HIV than their non-orphaned peers. Moreover, little is known about factors that drive HIV-testing 
behavior among this higher-risk group, though research suggests that their care environment and 
whether they live with siblings may be important contributing factors. These variables are of particular 
interest, as they can be improved through policy changes, and can enhance scientific understanding 
of how the living arrangements of orphans might affect their health-seeking behaviors.  
Results from the multivariable logistic regression analysis in Aim 1 help to inform the extent to 
which these orphan-specific contexts should be considered when developing HIV testing or health 
service utilization interventions for OSY in SSA. Similarly, the fully longitudinal mediation analysis in 
Aim 2 was designed so that its results could potentially enhance testing interventions for this 
population by identifying a possible mechanism (perceived social support) through which the effect of 
living with siblings influences HIV testing; as such, this phenomenon could be targeted in future 
interventions. Finally, results from the simple moderation analysis in Aim 3 are informative for 
identifying whether HIV testing interventions would benefit from including gender-specific 
components. 
Dissertation Structure 
In Chapter 2, I review the literature that is relevant to this dissertation. Specifically, I first 
review data on HIV prevalence among youth in SSA. I also introduce the topic of orphaned and 
separated youth in SSA, providing information about their HIV risk. I then discuss the important role 
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that HIV testing plays in HIV prevention, as well as HIV testing policies, and the gaps in testing that 
exist among youth and orphaned youth. As a whole, the review provides rationale for the dissertation 
analyses to understand HIV testing influences among OSY by showing the extent of the problem 
among youth in SSA and the tremendous potential to reduce HIV spread by better understanding 
barriers and facilitators to HIV testing for this population.  
In Chapter 3, I describe the theoretical frameworks that shaped my analyses: The Behavioral 
Model for Vulnerable Populations; the Life Span Perspective of Perceived Support; and elements of 
developmental psychology (Gender Socialization Theory, and Stages of Psychosocial Development). 
I also present my conceptual model. In Chapter 4, I present the study methods, including a 
description of my study sample and each of the measures and analytical methods used for each of 
my aims. In Chapter 5, I present Paper One entitled: Predictors of HIV testing among orphaned and 
separated youth in East Africa: Do living arrangements matter? Paper One encompasses Aims 1 and 
3 of the dissertation. In Chapter 6, I present Paper Two entitled: Siblings, social support and HIV 
testing among a cohort of orphaned and separated youth living in eastern Sub-Saharan Africa. Paper 
Two encompasses Aim 2 of the dissertation.  Finally, I conclude with Chapter 7, summarizing the 
overall findings, strengths and weaknesses of my dissertation research.  
 6 
CHAPTER 2. BACKGROUND AND LITERATURE REVIEW 
Overview of the Literature Review  
To identify key gaps in the literature that could inform future interventions and provide 
rationale for the analyses carried out in this dissertation, I have conducted the following literature 
review. First, I briefly examine HIV prevalence and incidence globally and note the increased rates in 
SSA. I then examine how youth are disproportionately affected by HIV in SSA and, more specifically, 
in the three focal countries of Ethiopia, Kenya and Tanzania. I introduce the topic of orphaned and 
separated youth in SSA and explore how their unique situations place them at increased risk of HIV 
compared to their non-orphaned peers. Next, I examine the benefits of HIV testing, noting a lack of 
comprehensive information about HIV testing rates among youth in SSA, and in the three focal 
countries. Finally, as there are few studies of HIV testing among OSY specifically, I draw from the 
literature of adolescents (aged 15-19) and youth (aged 15-24) in SSA more generally to identify 
known barriers and facilitators to HIV testing, and I explore evidence regarding whether such factors 
might differ for OSY. I present this information in accordance with the Behavioral Model for 
Vulnerable Populations (BMVP), a theory used to explain the health-seeking behavior of vulnerable 
individuals.23 Additional details of this theory are described in Chapter 4. I conclude with a brief 
summary illustrating how OSY are a population at increased risk of HIV though they may not be 
testing as frequently as non-orphaned youth, and how research has yet to provide sufficient 
information that could be used to develop HIV testing interventions for OSY.   
HIV Prevalence, Incidence & Key Populations 
HIV Prevalence Globally and Regionally 
Despite global progress in the fight against HIV/AIDS, the disease remains a substantial 
global public health concern. In 2016, an estimated 36.7 million people were living with HIV. 
Prevalence is highest in Eastern and Southern Africa, where estimates suggest more than half (19.4 
million) of all people living with HIV reside, and where the epidemic is predominantly driven by 
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endemic heterosexual transmission.42 Youth make up a large proportion of the population in SSA and 
simultaneously are more affected by HIV than any other age group. In 2013, Ethiopia, Kenya and 
Tanzania, each, accounted for an estimated 7% of all adolescents (aged 15-19) globally living with 
the virus.43 Of note, across the region, female youth aged 15-24 years are at greater risk of HIV than 
their male counterparts.44 
Below, I provide specific epidemiologic information related to the three focal countries of this 
proposal: Ethiopia, Kenya and Tanzania (see Appendix A for maps). However, due to country-specific 
data collection techniques, it is often difficult to compare statistics across countries. Nevertheless, in 
an effort to streamline results, I have largely pulled information from the latest progress reports, 
prepared in March of 2014, by each country in accordance with the United Nations (UN) Declaration 
of Commitment on HIV/AIDS. I have also consulted the latest Demographic and Health Surveys 
(DHS) for each country. From these documents, I have gleaned data related to each country’s 
epidemic, including HIV prevalence, rates of maternal-to-child transmission (MTCT), and information 
related to key and priority populations. Key populations for HIV testing, according to the World Health 
Organization, are “groups who, due to specific higher-risk behaviors, are at increased risk for HIV 
irrespective of the epidemic type or local context.”45 These include “men who have sex with men, 
people who inject drugs, people in prisons and other closed settings, sex workers and transgender 
people.”45 In contrast, priority populations are those deemed at higher-risk than the general public 
within a specific epidemic or local context.  In many countries, youth and orphans are identified as 
priority populations.  
HIV Prevalence in Ethiopia  
In Ethiopia, the HIV epidemic is considered to be predominately concentrated in urban areas 
and around transport corridors.46 HIV prevalence in Ethiopia was not reported in the most recent 
(2016) DHS; however, estimates from the 2011 Ethiopian DHS suggest the prevalence among 
individuals aged 15-49 was approximately 1.5%, with girls and women more likely to be living with the 
virus than boys and men.47 Among youth, 0.2% and 0.9% of female youth aged 15-19 and 20-24, 
respectively, were estimated to be HIV positive. For males, HIV prevalence was estimated to increase 
from 0% among those aged 15-19, to 0.2% among those aged 20-24.47 Moreover, though the country 
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reports that it has increased efforts to reduce MTCT, in 2013 there were an estimated 200,300 
children and adolescents under the age of 15 living with HIV, the majority of whom are believed to 
have acquired the virus through perinatal infection; this was roughly 25% of all people living with HIV 
in Ethiopia at the time.46 
Key populations, according to the Ethiopian Progress Report, “have not been monitored over 
time or well defined,” resulting in a lack of empirical data related to these high prevalence groups.46 
Nevertheless, in their HIV prevention package for most at risk populations, the Ethiopian Federal HIV 
Prevention and Control Office has identified a mix of key and priority populations: female sex workers, 
long distance truck drivers, uniformed services, prison inmates, and notably, in-school youth, aged 
15-24.46  
HIV Prevalence in Kenya  
In Kenya, the HIV epidemic is simultaneously generalized throughout the country and also 
highly concentrated among key populations, most notably: sex workers and their clients; men who 
have sex with men; and people who inject drugs.48 Estimates based on three different surveys (the 
Demographic and Health Survey (2003 and 2008/9), AIDS Indicator Surveys (KAIS 2007 and 2012) 
and Antenatal Clinic (ANC) Sentinel Surveillance) suggest that the HIV prevalence among individuals 
aged 15-49 was 5.6% in 2012.48-49 However, wide regional variation is evident with prevalence 
estimates in 2012 of 0.2% in the northeastern Wajir county to 27.1% in the western county of Homa 
Bay.   
In 2015, youth aged 15-24 accounted for 51% of all new infections throughout Kenya, and the 
odds of infection among female youth was approximately double the odds among male youth.50 The 
prevalence of MTCT decreased from 16% of all live births among HIV positive mothers in 2012, to 
8.3% in 2015.50  
In contrast to the response in Ethiopia, the Kenyan government has historically been highly 
proactive in fighting the HIV epidemic, most recently launching their Prevention Revolution Roadmap 
to End New HIV Infections by 2030, a document that clearly defines and targets all globally 
recognized key populations.51 Moreover, in accordance with prevalence estimates, the Kenyan 
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government has defined adolescent girls and young women as priority populations for HIV 
prevention.52  
HIV Prevalence in Tanzania  
The HIV epidemic in Tanzania is predominantly categorized as one with wide “geographical 
and population variability.” 53 Country-level prevalence in 2014 was estimated to be 5.3% among 
individuals aged 15-49, though estimates ranged from 1.5% in the administrative region of Manyara 
to 14.8% in the Njombe region.53 Of note, The United Republic of Tanzania consists of the Tanzanian 
mainland as well as the semi-autonomous archipelago of Zanzibar, where, in contrast to heterosexual 
transmission, HIV transmission is largely concentrated among people who inject drugs.53 
Among youth aged 15-24, the HIV prevalence in Tanzania was estimated to be about 2% in 
2012.53 Yet, across the country, like in Kenya and Ethiopia, female youth are disproportionately 
affected by HIV; in 2014 the prevalence estimate of 6.6% among female youth aged 23-24 was nearly 
three times the prevalence estimated among their male counterparts.53 Moreover, in 2014, MTCT was 
thought to account for 18% of all existing HIV infections.53 And third, the Tanzanian government has 
chosen to focus their HIV prevention efforts heavily on the globally recognized key populations, as the 
progress report and additional documents, unlike Ethiopia and Kenya, do not specifically call out 
other priority populations.  
In summary, HIV prevalence among youth and adults over the age of 15 ranges from less 
than 2% in Ethiopia to over 5% in Kenya and Tanzania. Moreover, while Ethiopia is described as 
having a concentrated HIV epidemic, both Kenya and Tanzania have generalized epidemics. Efforts 
to target key and priority populations vary somewhat among the three countries. Nevertheless, all 
three countries have noted that youth and, in particular, female youth, remain at elevated risk for HIV. 
Moreover, despite advancements towards the elimination of MTCT of HIV, perinatal infection 
continues to be a phenomenon in Ethiopia, Kenya and Tanzania that contributes to the number of 
orphans who may be living with HIV.  
Importance of Youth in the Global HIV Epidemic 
As noted in previous sections, youth are disproportionately affected by HIV in SSA. In fact, 
the World Health Organization has recently added adolescents as a priority population to their global 
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guidance for HIV testing.45  Adolescence is characterized as a period of transition to adulthood. 
During this time, individuals are more likely to engage in risky behavior, including sexual risk behavior 
and experimentation with alcohol and drugs. Furthermore, they do so with a sense of invulnerability, 
and often under the lure of negative peer pressure.54 But these behaviors can also set in motion 
habits that are likely to affect their health for years to come.54,55 Although the global literature has 
historically defined adolescents as children aged 10-18, the decision-making portion of a human brain 
is not fully mature until the age of 25; therefore youth under the age of 25 are increasingly, and 
interchangeably, being thought of as adolescents and /or youth by researchers and practioners.56 The 
increasing population size of youth across SSA, often known as the “youth bulge,”57,58 makes them an 
important target group within the HIV care continuum (that is the steps—e.g. diagnosis, linkage to 
care, antiretroviral treatment—that each individual living with HIV must pass through to achieve viral 
suppression and hence avoid passing HIV to others), and prevention services, such as HIV testing.43 
Moreover, because orphaned youth are at even greater risk than their non-orphaned peers, they are 
an important population to target for improving HIV testing and prevention service delivery.  
 To put this dissertation into context, the following section provides more detailed information 
about orphans, including the estimated prevalence of orphans throughout SSA, their unique 
vulnerabilities and their likelihood of HIV acquisition. As noted previously, most of the published 
literature about orphans has focused on orphaned and vulnerable children rather than orphaned and 
separated youth.  
Orphaned, Separated, and Vulnerable Children  
Definitions of Orphaned, Separated and Vulnerable Children 
Orphans are globally considered children under the age of 18 who have lost their mother 
(maternal orphans), father (paternal orphans) or both parents (double orphans).59 These children are 
increasingly also categorized by the type of care environment in which they live, such as residential 
(formally referred to as institutional) or family-based care (sometimes referred to as community-based 
care).60,61 Separated children are those who have been permanently separated from one or both 
parents, commonly as a result of the parents’ physical or financial inability to provide basic 
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necessities for them, or a need to seek employment elsewhere.3,62 Throughout this dissertation, I 
refer to orphans and orphaned and separated youth (OSY) interchangeably.  
Vulnerable children, on the other hand, are children, also under the age of 18, who are “at 
risk of or currently lacking adequate care and protection.”63 In light of the HIV epidemic, the term 
“vulnerable children” has been used not only to characterize children whose parents are living with 
HIV, but also children who are living in homes where any adult is chronically ill or has recently 
died.64,65 Broader definitions of vulnerable children are also used by some researchers and 
policymakers. These definitions aim to highlight the material and emotional vulnerability some 
children face, and can extend to include a lack of social support, experiences of extreme poverty, 
regional conflict and/or exploitations.61,66 Because the definitions by which children are considered 
vulnerable vary from context to context, it is important for interventionists and policymakers to 
investigate the definition used in each study or setting to best understand its implications.  
Global and Regional Prevalence of Orphans 
Globally, there are an estimated 153 million orphans, though the number is highest in 
countries also suffering from high HIV prevalence and/or countries that have recently experienced 
armed conflict.1,2 In SSA, there are an estimated 34 million orphans, more than 11 million of whom 
are children and adolescents who were orphaned by HIV or AIDS.59,1 
Prevalence of Orphans in Ethiopia 
In Ethiopia, there are an estimated 5 million orphans, of whom 1.5 million are thought to be 
orphaned from HIV or AIDS.59,67 These 5 million orphans represent roughly 8% of all youth under the 
age of 24 in Ethiopia.68 In fact, the government of Ethiopia has recognized “orphanhood” as one of 
the most important aspects of the HIV epidemic, as many children have been orphaned as a result of 
their parents dying from HIV or AIDS.46 Not only does orphanhood leave children and youth 
vulnerable at a critical time of development, but recent empirical data from nearly 100,000 
households in Ethiopia found 11.9% of orphans under the age of 18 were living with HIV, suggesting 
that HIV prevalence among orphans in Ethiopia is more than 10 times that among the general 
population.69 Therefore, orphans are targeted for care and support services, including the provision of 
food, shelter, medical, educational, legal, and financial assistance.46 
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Prevalence of Orphans in Kenya 
In 2013, there were an estimated 2.5 million orphans in Kenya, nearly half of whom were 
thought to be orphaned from HIV or AIDS.48 These estimates suggest that 1 in 10 children under the 
age of 18 is orphaned in Kenya.70 Similar to Ethiopia, the government of Kenya has recognized the 
severity of the growing number of orphaned and separated children in the country. In their response 
to the HIV epidemic, the past and most recent Kenya AIDS Strategic Frameworks have identified 
orphans as an important population, with funding allocated to improve the “educational, economic, 
and social support” of orphans, efforts which are aimed to also help reduce HIV risk.64,71 More 
specifically, Kenya’s AIDS Response Progress Report (2014) suggests that 8% of the country’s total 
HIV expenditure from 2009-2013 was targeted for care and support services to assist orphans and 
children made vulnerable from HIV.48   
Prevalence of Orphans in Tanzania 
More than 2 million children in Tanzania are considered orphaned; this is 5% of all Tanzanian 
children.53 Half of these children are thought to be orphaned from HIV or AIDS,72 and, unfortunately, 
the number is on the rise.53 As such, Tanzania has a National Costed Plan of Action that identifies 
goals for increasing funding for vulnerable children, including orphaned and separated children. 
However, though the report indicates that Tanzania had planned to increase funding for vulnerable 
children to approximately $210 million US dollars in 2017, it is unclear what proportion was 
designated for HIV prevention and treatment services. Also unclear is  whether the plan was 
achieved, as an updated report has yet to be published.73 
In summary, in each of these three countries, there are increasingly large numbers of OSC. 
In both Kenya and Tanzania, roughly half of all orphans are thought to be orphaned due to HIV or 
AIDS; in Ethiopia, however, this proportion is somewhat lower. Nevertheless, each of the 
governments appear committed to supporting the health and wellbeing of OSC as part of their overall 
strategy to address the HIV epidemic.  
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Vulnerabilities among Orphans and Separated Children and Youth 
A number of factors contribute to the overall vulnerability of orphans for health and wellbeing.  
For example, watching a parent suffer and die from illness can have detrimental life-long 
consequences.1 Among those with siblings, being separated from a sibling after the death or 
separation from a parent can further compound poor mental health and behavioral outcomes.7,25 
Moreover, among those with limited resources, some survival strategies “such as eating less and 
selling assets, can intensify the vulnerability of both children and youth.”59 A systematic review and 
meta-analysis conducted in 2011 revealed associations between orphan status and poor educational, 
mental health and economic outcomes.11 Since then, researchers have continued to find associations 
between orphans and mental health and economic hardships.14,74 Nutritional deficits among orphans 
have also been identified.66,75 These vulnerabilities may vary by gender and orphan type, with female, 
double-orphans (orphans who have lost both parents) most severely affected.76 In a more recent 
systematic review, researchers identified potential contributing factors to the vulnerabilities faced 
specifically by youth orphaned through parental HIV: stressful life events, including separation from 
siblings, stigma and poverty were associated with having more, and more severe, vulnerabilities. 
However, they also identified potential resilience factors, including coping skills, trusting relationships 
with caregivers, and social support that provided protection from poor psychological health 
outcomes.77  
Policymakers and researchers alike are increasingly interested in the effect of an orphan’s 
care environment, including residential or family-based care, on their overall health and wellbeing.3–
5,21 Much of this interest originated with data from the 1990s, largely out of Romania and Russia, 
which revealed orphans in residential care (or institutions) had significantly worse health and 
wellbeing outcomes compared to orphans in family-based care; outcomes included delayed physical 
and emotional development as well as challenges among orphans to create appropriate attachments 
with their caregivers due to the “structural neglect” imposed by a high turnover of staff and low staff to 
orphan ratios.  These findings resulted in a view that residential care should, universally, be 
considered as the “last resort” for the care of orphans, and preference was given to ensuring orphans 
were placed in family-based care whenever possible.1,78,79 However, more recent global data has 
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challenged this view, noting that in some cases, orphans living in residential care have much better 
health outcomes than those living in family-based care.3,4 This is particularly true in economically 
strained areas, where families are less able to provide basic needs for orphans than residential care 
centers. For example, in SSA, where the vast majority of orphans are cared for by family-based care, 
through support from extended families and other informal networks,80 recent data have indicated 
residential care can have a protective effect against orphans engaging in transactional sex and other 
sexual HIV risk behaviors,21 though it is unknown whether the care environment influences one’s HIV 
protective behavior as well.  
Furthermore, it should be noted that policymakers and researchers have had an increasing 
interest in examining the effect that living with siblings might play on reducing the vulnerabilities faced 
by orphaned youth.7,25–27,81 Policies in the United States,82 based largely on research conducted 
among fostered youth, strive to keep siblings together, as living with siblings has been found to 
protect orphans against poor mental health outcomes.25 In contrast to the United States, however, the 
effect that living with siblings has on health outcomes among orphans in SSA is largely under-studied. 
It has been noted, however, that financial and practical challenges related to caring for orphans 
commonly results in the separation of orphaned siblings in Kenya,7 and similar findings have been 
noted for Tanzania.83 Despite this, siblings have been identified as a primary source of social support 
for orphans in SSA,27 and orphans who live with siblings report higher levels of perceived social 
support than those who don’t live with siblings.26  Results are mixed, however, regarding the effect of 
living with siblings on health outcomes in SSA. For example, researchers found that living with 
siblings did not reduce psychological distress among orphaned youth in Zimbabwe,81 though living 
with siblings was associated with HIV testing among female youth, including female orphans, in 
Malawi.6  
HIV Infection among Orphaned and Separated Children and Youth 
HIV Prevalence and Acquisition among OSC 
Substantial data, the majority of which comes from SSA, indicates that orphans have a 
greater odds of HIV infection than non-orphans, after controlling for sociodemographic factors.11,18,84–
87 Most notably, a meta-analysis of HIV testing studies’ data collected from 19,140 youth across 12 
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countries (11 in SSA) found that HIV sero-prevalence was significantly higher among orphans 
(10.8%) as compared with non-orphans (5.9%) (OR= 1.97; 95%CI=1.41-2.75).11 However, data are 
mixed regarding whether the high HIV prevalence among orphaned youth is largely due to late 
diagnoses of perinatal acquisition or risky sexual behavior.  
Vertically Acquired versus Sexually Acquired HIV 
Some researchers report evidence of an epidemic of older survivors of MTCT in SSA.69,84–
86,88 Though previously it was not thought possible that perinatally-infected children could survive into 
adolescence without appropriate medical intervention,11 some data now indicate that this may not 
actually be the case.85,88 Most recently, evidence from a review of Demographic and Health Survey 
(DHS) data from 17 countries across SSA suggested a direct relationship between adolescent 
maternal orphans and HIV infection (odds ratio [OR]: 2.45; 95% confidence interval [CI]: 1.72-3.51 for 
female orphans and OR: 2.45; 95% CI: 1.53-3.90 for male orphans), whereas associations between 
orphan status (maternal, paternal and/or double) and other sexually transmitted diseases was not 
found to be significant.89 The authors interpreted these findings to indicate that many of these 
adolescent orphans likely were slow-progressors, that is, individuals who had been perinatally 
infected but had remained undiagnosed into adolescence. As also noted by researchers and global 
advocates, failure to recognize the potential for slow-progressors means that the clinical needs of 
these adolescents are not being met, and improved HIV diagnostics and care are desperately 
needed.69,86 As such, researchers are currently arguing for the importance of HIV testing for all 
adolescents, regardless of sexual behavior.89 
Nevertheless, the existing evidence that orphaned youth in SSA are also at increased risk of 
engaging in sexual HIV risk behavior, as compared with non-orphaned youth, is also quite 
substantial.11,18,65,75,76,87,90–94 These behaviors include early sexual debut, unprotected sex, early 
marriage, pregnancy, transactional sex and sexual exploitation. Of note, as with other vulnerabilities, 
the results of numerous studies were moderated by orphan status and/or gender, with associations 
typically greatest for female, double-orphans.16,18,76,87,91,94 For example, using DHS data from four 
Sub-Saharan African countries, Chae et al. (2013) found female double orphans aged 12-19 
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significantly more likely to have ever had sex than non-orphans in Burkina Faso, Ghana and 
Malawi.91  
In summary, regardless of the means of potential acquisition, substantial empirical evidence 
indicates that orphaned youth would benefit from HIV testing.95 The following section explains why 
HIV testing is important, by describing its specific benefits. It also provides information about global 
and country-specific testing policies.  
HIV Testing as a Key Component of HIV Prevention 
Global HIV Testing Benefits 
Prior to availability of affordable, quality antiretroviral therapy (ART) to treat HIV, HIV testing 
was not widely promoted. However, with increasing access to ART, efforts to increase HIV testing 
have gained substantial traction. In fact, the WHO and UNAIDS have recently stated that “HIV testing 
services are an essential gateway to HIV prevention, treatment, care and support services”.22 Those 
who test positive can be linked to clinical care and appropriate ART. Linkage to care results not only 
in individual-level health benefits, but also in population-level benefits,22 as early and sustained ART 
have been shown to improve the health and prolong the lives of individuals living with HIV, and also 
to reduce the likelihood of forward transmission when viral suppression is achieved.40 For those who 
test negative, the results, as well as the process of testing and counseling, can assist individuals in 
making informed decisions about their sexual health to avoid potential HIV acquisition in the future. 
Moreover, voluntary HIV testing and counseling (HTC) has been shown to foster ongoing HIV 
prevention behavior.96,97 Unfortunately, however, uptake of HIV testing and knowledge of HIV sero-
status, globally, remain low.22  
Global HIV Testing Approaches and Policies  
To increase awareness and to push towards an end of the HIV epidemic, the United Nations 
Political Declaration on Ending AIDS set the so-called “90-90-90 targets” for 2020: 90% of people 
living with HIV will know their status; 90% of people diagnosed with HIV will receive sustained ART; 
and 90% of individuals on ART will be virally suppressed.98,99 Increasing the number of all individuals 
testing for HIV is the critical first step to meeting these goals. UNAIDS suggests the need for targeted 
and frequent testing of key and priority populations – including youth – in high prevalence countries.41 
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Despite this, in 2016 there were still an estimated 30% of individuals living with HIV who were 
unaware of their seropositive status.22  
The WHO and UNAIDS are both committed to increasing the number of individuals 
presenting for HIV testing and repeat testing throughout the world. Current technologies enable HIV 
testing to be conducted using a variety of approaches: “facility-based, community-based, self-testing, 
and voluntary partner notification”.22 These approaches have greatly diversified across SSA since 
2010, when provider-initiated testing and counseling (PITC) was first promoted and 42 African 
countries adopted their own PITC policies.100 Initially, PITC was primarily offered to pregnant women 
and infants of HIV-positive mothers, though the success of implementation varied.100 More recently, 
the diversification of HIV testing approaches beyond those that are only provider-initiated (such as 
self-testing) makes it easier for individuals to know their status, and to check it more frequently.  
To achieve the goal that 90% of HIV-infected individuals know their status, repeat testing is 
recommended in SSA every one to three years for individuals at lower risk of infection, every year for 
those with higher risk behaviors, and every three to six months for key populations at highest risk of 
infection.22,101  
Youth and Orphan-specific HIV Testing Approaches 
Youth-friendly HIV Testing Services 
In each of the three focal countries, current national HIV testing guidelines recommend 
implementing the full spectrum of testing approaches laid out by the WHO and UNAIDS, including the 
provision of youth-friendly services.52,102,103 Youth-friendly services are those tailored to meeting the 
specific needs and concerns of adolescents – such as ensuring testing is done in a confidential, non-
judgmental way, where adolescents can feel comfortable to ask questions as they arise without fear 
of stigma. Moreover, the most recent testing guidelines from Ethiopia (2014, updated from 2007), 
Kenya (2015, updated from 2010) and Tanzania (2013, updated from 2005) each call attention to the 
specific needs of youth as well as those of orphans.  
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HIV Testing Guidelines for Orphans 
Although there is wide variation in the categorization of orphaned and vulnerable youth, all 
three countries in this dissertation do endorse specific guidelines for HIV-testing among this 
population. The HIV testing guidelines in Ethiopia suggest the rising number of orphans is a result of 
the HIV epidemic and list orphans and vulnerable children under the legal age of consent as one of 
the eligible groups for opt-out provider initiated testing and counseling.103 In Kenya, the 2015 
guidelines call for the need to test all orphans and vulnerable children, but they do not specify 
mechanisms to enhance testing in this group.52 And finally, in Tanzania, the most recent guidelines 
dedicate a section to orphans and vulnerable children, stating: 1) they should have access to HIV 
testing and treatment as appropriate; 2) they should not be forced to test for HIV, “but shall be 
supported to do so when it is in their best interest, i.e. for their own health”; and 3) guardians should 
be encouraged to talk to orphans and vulnerable children about HIV testing, as well as care and 
treatment in “an age-appropriate manner”.102 While all three countries recommend orphans test for 
HIV, very little research has been conducted to identify strategies for delivering HIV testing 
interventions to orphans in various living contexts.  
Legal Age of Consent for HIV Testing 
In Ethiopia, the legal age for HIV testing without needing consent from a parent or guardian is 
15, though those meeting the definition of “mature minors” aged 13-14 can also test without parental 
consent. Mature minors in Ethiopia are defined as “children aged 13-14, who are married, pregnant, 
street children, heads of families, sexually active or commercial sex workers.”103 In Kenya, the legal 
age for testing without parental/guardian consent is also 15, and exceptions are similarly provided for 
“emancipated minors” under the age of 15.52 In Tanzania, however, the guidelines are not quite as 
clear. Adolescents under the age of 18 are encouraged to have a parent or guardian present to “ease 
disclosure and provide support”, though it also appears to be up to the discretion of the provider for 
adolescents under the age of 18 to provide their own consent if they report being sexually active or 
are otherwise considered at risk of HIV.102 
In summary, while each of the three focal countries offers some guidance regarding HIV 
testing among youth, individual countries have tailored global guidance to suit the needs of their local 
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contexts. However, as seen in the next section, these country-specific efforts have not been enough 
to achieve universal uptake of HIV testing, particularly among youth. The next section provides more 
detailed information related to HIV testing among youth aged 15-24, documenting the continued need 
to better understand barriers and facilitators that might affect testing rates. Data are provided globally, 
regionally and by country.  
HIV Testing Rates among Youth 
Global and Regional HIV Testing Rates among Youth 
Globally, although comprehensive HIV testing data for youth are lacking, the general 
consensus is that testing rates among youth remain much lower than among adults.104 Some studies 
suggest only about 10-15% of male and female youth aged 15-24, respectively, have ever tested for 
HIV.6,104 As a result of low estimates such as these, in 2015, UNAIDS and other global entities 
created the social change campaign entitled “All In to #EndAdolescentAIDS.” Among other things, the 
campaign promotes HIV testing of adolescents and youth.98  
In SSA, where youth are disproportionately affected by HIV, results from two separate 
systematic reviews of HIV testing among youth also indicate that HIV testing is low, though not as low 
as in other regions of the world.95,100 A study conducted with DHS data from four countries found that 
only 36.5% of youth aged 15-24 had ever tested for HIV.55 And in a separate study conducted in 
South Africa, similar rates were found for female youth age 15-24 (32.7%), though testing rates 
among male youth were lower (17.7%).36 Having higher rates among female youth, however, is not 
unexpected as young women are more likely to have engaged with the health system through 
services for family planning, maternal health or antenatal care105 and traditional male gender norms 
are thought to discourage health seeking behavior among men.35 Moreover, a study conducted 
among undergraduates in Nigeria found that young women reported a higher willingness to test for 
HIV than their male counterparts.106 
Reports from Ethiopia, Kenya and Tanzania all reveal that HIV testing rates generally 
increased around 2010, soon after antiretroviral therapy became more widely available and free of 
charge.107–109  Youth-specific HIV testing rates for individual countries are hard to come by, however, 
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and testing rates for orphans in each of these three countries are largely unknown. The following 
sections provide a snapshot of what is known in each of the three focal countries.  
HIV Testing among Youth in Ethiopia, Kenya and Tanzania 
According to the most recent DHS data in Ethiopia (2016), an estimated 34.1% of female 
youth aged 15-24 have ever tested for HIV and received the results, whereas for male youth, this 
estimate was 28.9%.110 Results from a 2017 study among university students were slightly better, 
with an estimated 48% of respondents having ever tested for HIV.111  
The most recent DHS data from Kenya (2014) suggests that HIV testing may be more 
ubiquitous than in many other Sub-Saharan African countries, with substantial progress being made 
towards their goal of having universal access to HIV testing.108,112 Among female youth aged 15-24, 
an estimated 70.4% had ever tested for HIV and received the results. Rates were lower, however, 
among male youth (56.6%).112 
 In Tanzania, the most recent DHS does not provide any HIV-related information and the most 
recent HIV/AIDS and Malaria Indicator survey (2011-2012) does not provide youth-specific 
information on previous HIV testing.113,114 The 2010 DHS, however, does provide some estimates. 
Among a sub-sample of youth aged 15-25 who reported sexual intercourse in the twelve months prior 
to the survey, 39% of girls and 25% of boys had tested for HIV and received their results.115 
Furthermore, a 2015 study conducted among Tanzanian secondary students in Arusha, found that 
29.3% of the 400 participants had ever tested for HIV and received the results.116 
 In summary, while it is clear that youth, particularly orphaned youth in SSA, are at increased 
risk of HIV, there is very little information about their HIV testing rates. The information we do have, 
indicates a potential need to increase HIV testing uptake among these individuals. 
Barriers and Facilitators of HIV Testing among Youth 
To develop means to increase HIV testing among OSY in SSA, we must first understand 
what the barriers and facilitators to HIV testing are for them. That information can then be used to 
create interventions to improve their uptake of HIV testing. And with OSY less likely to test for HIV 
than non-OSY, they may be encountering barriers at higher rates, or experiencing additional 
phenomena above and beyond those experienced by non-orphaned youth. Nevertheless, because 
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there is little known about the HIV testing of OSY, the following section explores the empirical 
literature for factors found to be associated with HIV testing among youth, generally, throughout SSA, 
and where possible, in the three focal countries of Ethiopia, Kenya and Tanzania.  
I have organized the findings in accordance with the Behavioral Model for Vulnerable 
Populations (BMVP),23 an extension of the 1970’s version: The Behavioral Model.117 Both of these 
models suggest health care utilization is “a function of a predisposition by people to use health 
services, factors that enable or impede use, and people’s need for care”.23 I have provided more 
detail about the BMVP model in Chapter 3 but introduce it briefly here to explain the structure around 
which I have organized findings from the available literature. 
Predisposition for Youth in SSA to Test for HIV 
This domain, according to the BMVP comprises demographic characteristics, as well as 
health beliefs, knowledge, attitudes and social structure. In general, demographic factors are often 
what researchers first turn to as a means to help explain health care utilization. An in-depth look at 
the empirical literature reveals that these factors are also associated with HIV testing among youth in 
SSA. For example, numerous studies have demonstrated that older youth are more likely to test for 
HIV than younger youth.55,101,106,110,118–121 Some authors suggest this may pertain to age-related legal 
barriers that have discouraged younger youth from accessing services independently of a parent or 
guardian. Moreover, studies have also repeatedly shown that female youth are more likely to test for 
HIV than their male counterparts.55,118,119,121–123 As noted previously, this is often thought to be 
because girls and young women are more likely to have previously encountered the health system for 
reproductive health services, and also because of traditional male gender norms that discourage men 
from health-seeking behaviors such as HIV testing; though it could also be that, given their higher 
risk, they are more encouraged to test for HIV than boys are.35 Youth who have at least some 
secondary education, or who have completed secondary education6,36,121 are also more likely to test 
for HIV, possibly due to school-based sexual education and resulting knowledge of HIV and HIV 
services. Though noted by fewer studies, youth who are married111,120 and do not ascribe to Christian 
religion121 are also thought to be more likely to test for HIV in SSA.  
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In addition to the predisposing demographic factors, multiple studies have shown that the 
predisposing psychosocial factors, such as health beliefs, knowledge, attitudes and social structure 
also explain HIV testing among youth in SSA. For example, youth with greater or more 
comprehensive knowledge of HIV are more likely to test than youth with less comprehensive 
knowledge.6,37,97,106,119 Youth who have more positive attitudes towards HIV testing,104,123 who simply 
want to know their status,124,125 or perceive it to be important to know their status,86,111,120 are more 
likely to test for HIV than those who do not have such feelings. Conversely, numerous studies have 
revealed that youth who fear the results of their HIV test, or who fear stigma associated with HIV 
testing and an HIV diagnosis, are less likely to test than those who do not have such 
fears.56,100,111,120,122,124,126–129 Youth who report knowing someone who has died of HIV36,123 are also 
likely to test for HIV than youth who do not report knowing someone who has died of HIV. And some 
researchers have shown that youth who have greater parental attachments (something that could 
have implications for orphaned youth) are more likely to test for HIV than those who report lower 
levels of attachment.130 Finally, as previously mentioned, orphans are less likely to test for HIV than 
non-orphans.6  
Factors that Impede or Enable HIV Testing among Youth in SSA 
The BMVP defines enabling factors as those that are largely related to resources of the 
individual, family or community that facilitate or hinder health care utilization; these resources are 
described as being either economic or social.23 The empirical literature reveals youth in SSA who live 
closer to HIV testing facilities are more likely to test than those who need to travel greater distances 
to access the same services.97,116,121,123,131 Similarly, some researchers indicate youth who have been 
offered an HIV test by a health care provider,118,120 and youth who know they have the ability to 
access HIV treatment if they test positive,132 are more likely to test than those who have not been 
offered a test or do not feel they can access treatment.  
Studies also indicate youth may turn to their family members and peers for support and 
affirmation before testing for HIV.125,133 As noted previously, living with siblings has been shown to be 
associated with HIV testing among female youth.6 Studies also reveal that youth who report 
communicating about HIV with their sexual partners are more likely to test, and this is particularly true 
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of female youth.36,97,104,119 Conversely, however, other researchers have found that female youth who 
report having greater trust in their relationship with their sexual partner are less likely to test for HIV 
than those who report not having as much trust in the relationship.104,127,134 And finally, some 
researchers note that youth with greater economic resources are more likely to test for HIV than 
those with fewer economic resources.129  
Perceived and Evaluated Need for HIV Testing Services among Youth in SSA 
The BMVP need factors are divided into “self-perceptions (perceived need) and objective 
evaluations (evaluated need)” that are relevant to a particular vulnerable population.23 Researchers 
have often found that youth who perceive themselves to be at a higher risk of HIV acquisition are 
more likely to test than those who perceive themselves to have low or no risk.97,118,123 Similarly, youth 
who have concerns about their future health104 or have recurrent or chronic illness132 are also more 
likely to test for HIV than those who do not report concern or recurrent illness. Not surprisingly, given 
global efforts to eliminate perinatal infection, youth who have ever been pregnant or impregnated 
someone36,111,119 are more likely to test for HIV than those who have not been pregnant or not 
impregnated anyone. Finally, researchers also found evidence that youth in SSA who are sexually 
experienced123 or have multiple sexual partners118,135, are more likely to test for HIV than those who 
do not report being sexually active or having multiple partners. These characteristics are evidence of 
evaluated need.   
Identified Gaps in the Literature 
With HIV testing rates lower among orphans than non-orphans,6 it is likely that orphans 
encounter unique barriers to testing, beyond those that are encountered by the general population of 
youth in SSA. Orphan-specific contexts, including living arrangements such as the care environment21 
and whether orphans live with siblings6, may uniquely contribute to HIV testing for this population; 
however, this remains understudied.  
Furthermore, although evidence indicates living with siblings may be positively associated 
with HIV testing, the mechanism through which this occurs is unknown. The Life Span Perspective of 
Perceived Support, described in more detail in Chapter 3, suggests the contexts of an individual’s 
early family environment influences their perceived levels of social support which, in turn, influence 
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their health behaviors, such as HIV testing.24 Combining this perspective with evidence that: 1) 
sources of support change from parental to social support as we age;136 2) siblings are the most 
consistent form of social support for orphans;27 3) orphaned youth who live with their siblings have 
higher levels of perceived social support than those who do not live with siblings;26 and 4) perceived 
support is predictive of HIV testing among other populations,125,133 provides rationale that perceived 
social support could mediate the relationship between living with siblings and HIV testing for OSY.  
Finally, evidence indicates that, among youth in Malawi, the relationship between living with 
siblings and HIV testing varies by gender.6 However, this has not been examined specifically among 
OSY, nor in other Sub-Saharan African countries. Combining this evidence with theoretical concepts 
from Gender Socialization and the Stages of Psychosocial Development, described in more detail in 
Chapter 3, suggests it is plausible that the effect that living with siblings has on HIV testing may differ 
for boys and girls as a result of learned gender norms which discourage health-seeking behavior 
among male individuals living in regions where traditional male gender norms are prevalent.  
Chapter 2 Conclusion 
As this review has demonstrated, HIV continues to pose a significant threat to the health of 
individuals globally, and youth in SSA are disproportionately affected. Moreover, among youth in 
SSA, orphaned youth have an even greater odds of HIV infection than their non-orphaned peers. 
Although HIV testing offers substantial health benefits cited in this review, HIV testing rates among 
youth remain low and are even lower among orphaned youth. Finally, as highlighted in the review 
using the BMVP, little is known about the factors that influence HIV testing behavior among orphaned 
and separated youth. 
A longitudinal study examining the extent to which orphan-specific living arrangements (their 
care environment and whether they live with siblings) are predictive of HIV testing among OSY is 
much needed. Moreover, examining the mechanisms through which living with siblings might 
influence HIV testing would further facilitate future policy or intervention development decisions by 
identifying an area to target. Finally, studies suggest that factors affecting the HIV testing behavior of 
youth may differ for boys and girls.6,36 Thus, understanding whether the impact of living with siblings 
on HIV testing differs by gender could also inform HIV testing interventions for OSY. This dissertation 
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aims to fill these gaps by leveraging a unique, ongoing, multi-country longitudinal dataset to identify 
whether orphan-specific living arrangements are predictive of past-year HIV testing among 423 
orphaned and separated youth in three SSA countries: Ethiopia, Kenya and Tanzania.3 Taken 
together, the analyses in this dissertation, reveal information that could positively impact the health of 
a vulnerable population. 
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CHAPTER 3. THEORETICAL FRAMEWORKS AND CONCEPTUAL MODELS 
Overview 
In this section, I review the definition and utility of theoretical frameworks for health behavior 
research. I then highlight the Behavioral Model for Vulnerable Populations and argue for its 
application not only to Aim 1, but to the dissertation in general. Next, I introduce the Life Span 
Perspective of Perceived Support as theoretical justification for Aim 2. Finally, I discuss concepts 
from the theories of Gender Socialization and Stages of Psychosocial Development to support the 
rationale for Aim 3.  
The Utility of Theoretical Frameworks 
Theory is defined as “a set of interrelated constructs, definitions, and propositions that 
present a systematic view of phenomena by specifying relationships among variables, with the 
purpose of explaining and predicting phenomena”.137 For health behavior researchers and 
interventionists, theories also provide “tools for moving beyond intuition to design and evaluate health 
behavior and health promotion interventions based on an understanding of behavior.”138 Theories 
help to identify key constructs and causal relationships between variables, and to place the findings 
within a broader context. For this dissertation, I draw from four separate theories to organize and 
provide rationale for the analyses conducted in each aim.  
Theoretical Framework for Aim 1 
For Aim 1, I draw from the Behavioral Model for Vulnerable Populations (BMVP), an 
extension of The Behavioral Model for Health Care Utilization (the Behavioral Model).23 The 
Behavioral Model was originally developed in the 1970s to help explain why individuals seek health 
services in the United States.117 Domains include: 1) factors that predispose someone to seek health 
services, such as demographic, social structure, and psychosocial characteristics; 2) factors that 
enable or hinder them from doing so, such as financial or social support; 3) and factors that reflect 
real or perceived need for services. In 2000, Gelberg, Andersen and Leake revised the model to 
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explain health care use among homeless and other vulnerable individuals; the resulting model is the 
Behavioral Model for Vulnerable Populations (BMVP). The model illustrates how predisposing, 
enabling and need factors all impact health behavior which, in turn, influences health outcomes that 
can then reinforce or change each of the other components in the model. Unlike the original 
Behavioral Model, the BMVP recognizes that, for vulnerable populations, there may be population-
specific factors that predispose or enable individuals to seek health services. Similarly, there may be 
population-specific factors that reflect real or perceived need for services. In their article, Gelberg et 
al. (2000), call these population-specific factors vulnerable factors, which they distinguish from the 
traditional factors found in the Behavioral Model. Vulnerable factors are related specifically to “social 
structure and enabling resources”. For example, under the predisposing domain, Gelberg et al. list 
age and gender, health beliefs, and social structure. Traditional factors related to the social structure 
include “ethnicity, education, and employment” while vulnerable factors include those that are more 
likely to be related to homeless individuals, such as living arrangements or conditions, and mental 
illness. This flexibility to incorporate population-specific vulnerable factors enables the BMVP to be 
used with other populations, beyond the homeless. 
To date, at least one study has used the BMVP with orphaned and separated youth. Scott et 
al. (2015) assessed help-seeking behavior from formal and informal settings among young, black, 
male youth who were, or had been, in foster care in Missouri. Results revealed that youth who 
ascribed to emotional control norms were less likely to seek help from informal or formal sources than 
youth who did not ascribe to such norms.139 Moreover, a few studies have applied the BMVP to HIV-
related behaviors, though none have done so with OSY. For example, Solorio et al. (2006) used the 
BMVP to longitudinally assess predictors of testing for sexually transmitted infections (STIs) in a 
cohort of newly homeless youth in Los Angeles, CA.140 The results indicated that youth who were 
older, self-identified as African American or mixed race, or where lesbian/gay or bisexual, were more 
likely to have recently tested for an STI than other youth.  
The Behavioral Model, however, has been used in analyses identifying factors specifically 
associated with HIV testing.141,142 For example, Conserve et al. (2017) used the model to examine 
factors associated with HIV testing among Haitian men,141 while Andrews (2013) used it to assess 
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factors associated with HIV testing among female youth aged 15-24 in three Caribbean countries.142 
Both of those studies utilized nationally representative, cross-sectional data. Conserve et al. found 
that men who had tested for HIV were wealthier, more educated, more likely to be married, have 
positive attitudes towards people living with HIV, and to report condom use at last sex than those who 
had not tested for HIV.141 For Andrews, the Behavioral Model helped to identify that female youth who 
lived in urban areas, who were more educated and were married, were more likely to have tested for 
HIV than other groups of youth. 
Given these previous applications, the BMVP offers a useful framework for examining 
individual and contextual-level factors associated with HIV testing among OSY. Specifically, I am 
interested in whether either the orphan-specific living arrangements of the care environment 
(residential/ family-based care) or whether living with siblings influences HIV testing over and beyond 
other factors associated with HIV testing among general populations of youth in SSA. In the following 
section, I provide additional details describing how the BMVP informs Aim 1.  
The conceptual model for Aim 1 (Figure 1) of this dissertation is adapted from the depiction of 
the BMVP in the Gelberg et al. article.23 The first domain listed is predisposing factors. As noted 
above, this is comprised of demographic and psychosocial characteristics. As shown in Figure 1, 
predisposing factors for Aim 1 include: country, gender, age and orphan status as demographic 
characteristics; educational attainment as a characteristic of the social structure; and HIV knowledge; 
and HIV stigmatizing attitudes as psychosocial characteristics. Next, the model includes the domain 
enabling factors. This domain refers to economic or social resources that facilitate or hinder health 
care utilization; in my conceptual model this domain is captured by economic well-being and recent 
use of a Western health facility. The third domain – need factors – consists of both perceived and 
evaluated need for health services. To capture these, the conceptual model includes both perceived 
risk of HIV as well as a measure assessing whether a participant mentioned engaging in sexual HIV 
risk behavior and a measure to assess whether individuals have ever tested for HIV.  
The outcome variable in this model is past-year HIV testing among OSY (measured at Time 
3). Although the BMVP and the Behavioral Model depict relationships between health behaviors and 
health outcomes, it is common practice among studies using either the BMVP or the Behavioral 
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Model,141,142 to assess predictors of a given health behavior rather than health outcomes. Specifically, 
I assess whether vulnerability factors specific to OSY, including an orphan’s care environment and 
whether they live with siblings, longitudinally impact HIV testing above and beyond other factors. 
Additional details of the variables and the analytic processes are provided in Chapter 4. All covariates 
in this model were chosen not only based on the BMVP, but also on the empirical evidence described 
in Chapter 2 that suggests these factors are associated with HIV testing among general populations 
of youth in SSA. Results from will help to identify the extent to which OSY-specific living 
arrangements should be considered when developing HIV testing interventions for youth in SSA.  
Figure 1. Conceptual Model for Aim 1 
 
 
Theoretical Framework for Aim 2 
For Aim 2, I will employ the Life Span Perspective of Perceived Support to elaborate the 
adapted BMVP and evaluate a potential mechanism of action through which living with siblings may 
affect HIV testing.24 This is necessary because while the BMVP identifies factors that influence health 
behaviors, it does not provide a theory regarding their mechanisms of action; to look at those kinds of 
questions, one must draw on additional psychological theory. Drawing from John Bowlby’s 
attachment theory143 as well as life span psychology,144 psychologist Bert Uchino, places perceived 
social support as a mediator between the contexts of one’s early environment and later health 
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behaviors.24 According to this theoretical perspective, individuals who experience a positive early 
family environment (characterized as having limited conflict) will develop a “positive psychosocial 
profile” that includes higher levels of perceived social support, as compared to individuals who 
experience a negative early family environment. In turn, those individuals with positive psychosocial 
profiles will be more likely to make healthy behavioral choices.24 Based on existing foster care 
policies82 and some evidence that orphans who live with siblings have better psychosocial outcomes 
than those who do not,25 I am considering “living with siblings” to be an aspect of a positive early 
family environment. 
Uchino defines perceived social support as what one sees as his or her “potential to access 
social support,”24 and he notes that past literature supports a positive link between an individual’s 
early family environment and their later perceptions social support.145,146 Moreover, Uchino describes 
an abundance of evidence documenting positive links between perceived social support and 
numerous physical health outcomes. While much of this literature appears focused on positive 
associations between perceived social support and the development147 or clinical course148 of 
cardiovascular or other chronic diseases, researchers have also found positive associations between 
perceived social support and health behaviors, such as fruit and vegetable consumption, exercise, 
and tobacco cessation.149 In the field of HIV, perceived support has also been associated with 
willingness to test for HIV130 and HIV testing125,133 in SSA.  
Figure 2 depicts the conceptual model for Aim 2 of this dissertation. According to Uchino’s 
Life Span Perspective of Perceived Support, the contexts of one’s early family environment influence 
their perceived levels of social support, which, in turn, influence health behaviors later in life. 24 
Therefore, the model in this dissertation is an examination of whether perceived social support 
mediates the relationship between living with siblings and past-year HIV testing. Because this is an 
expansion of Aim 1 in that it is focused on understanding the mechanism through which living with 
siblings may predict past-year HIV testing, the covariates in this model are the same as those from 
Aim 1. Results from this analysis might explain the mechanism through which living with siblings 
affects HIV testing; this could help inform whether HIV testing interventions for OSY should target 
social support. 
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Figure 2. Conceptual Model for Aim 2 
 
 
Theoretical Framework for Aim 3 
For Aim 3, I draw from the theories of Gender Socialization31,32,150 and Stages of 
Psychosocial Development.34 In this section, I begin by introducing each of these theories and 
conclude by explaining how, together along with the BMVP, they provide rationale for Aim 3.  
Gender norms are thought of as socially and culturally constructed learned rules that govern 
what individuals think of as being “masculine” and “feminine”.151 For example, in societies governed 
by traditional male gender norms, such as many in eastern Africa, health-seeking behaviors and even 
health facilities are often perceived as feminine, largely due to women’s more frequent engagement in 
the health system, as compared to men, for reproductive or maternal and child health services.35 
Moreover, men who ascribe to traditional male gender norms are thought to engage in more risky, 
and less protective, behavior than those who do not ascribe to such norms.152  
Gender socialization posits that individuals learn gender norms at an early age through 
interactions with others in various contexts; these dynamic-learned norms, often intensifying during 
adolescence and young adulthood, subsequently shape an individual’s attitudes, beliefs and 
behaviors.31,150,153  
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The Stages of Psychosocial Development were conceptualized by the German-American 
developmental psychologist Erik Erikson (1902-1994) during the 1950s and 60s. Unlike other 
psychological theories of the time, it considers the significance of social relationships in shaping 
human development.136,154 The theory is based on the “epigenetic principle” that human development 
unfolds in predetermined stages occurring, sequentially, at ideal points in time.155 Erikson’s theory 
includes eight stages, each one a psychological crisis negotiated within social relationships: 1) trust 
vs. mistrust; 2) autonomy vs. shame; 3) initiative vs. guilt; 4) industry vs. inferiority; 5) identity vs. role 
confusion; 6) intimacy vs. isolation; 7) generativity vs. stagnation; and 8) integrity vs. 
despair.34 Successful negotiation of each crisis, striking what he calls “a favorable ratio” between the 
extremes (e.g. trusting but not too trusting), results in ideal psychosocial health.34,155 Of all the stages, 
the fifth stage, identity vs. role confusions, is thought to be the most important.155 This is the stage 
that occurs during adolescence and young adulthood (ages 13-21) when individuals are developing a 
sense of self, and when they experiment with various norms and identities.34 More specifically, 
individuals during this stage, grapple with the crisis of needing to develop a sense of self, while 
simultaneously acknowledging a need to fit in with existing social norms, including gendered social 
norms.156  
Together, these concepts suggest that, in a region of the world where strong traditional male 
gender norms are prevalent,35 as is the case in much of SSA, male and female youth may be 
socialized differently to engage in health behaviors, such as HIV testing; therefore, predictors of 
testing may vary by gender. Combining the effects of this important developmental phenomenon with 
the limited existing evidence that indicates the effect of living with siblings on HIV testing may vary by 
gender,6 I apply a gendered developmental framework to Aim 3 of this dissertation. The conceptual 
model for Aim 3, illustrated below in Figure 3, depicts living with siblings as the focal predictor of past-
year HIV testing, and gender as the moderator. The covariates included mirror those listed in Aim 1, 
as these are all considered theoretically and empirically relevant. Results from this analysis could 
help to inform whether HIV testing interventions for OSY should include gender-specific components.   
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Figure 3. Conceptual Model for Aim 3 
 
 
Chapter 3 Conclusion  
In summary, while all three aims draw upon The Behavioral Model for Vulnerable 
Populations, Aims 2 and 3 each draw on separate additional theoretical frameworks. For Aim 2, I 
draw on the Life Span Perspective of Perceived Support, and for Aim 3, I have drawn on Gender 
Socialization and Stages of Psychosocial Development. Together, these frameworks guide and 
provide rationale for the analyses in this dissertation which, together, examine the effect of orphan-
specific living arrangements on HIV testing. I provide detailed information regarding the methods in 
the following chapter. 
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CHAPTER 4. METHODS 
Parent Study Overview 
The parent study, Positive Outcomes for Orphans (POFO), is an ongoing prospective cohort 
study (NICHD R01HD046345-04) led by Dr. Kathryn Whetten (Health Policy and the Duke Global 
Health Institute, Duke University).3 POFO began in 2006, with a grant to longitudinally assess the 
experiences of orphans and separated children (OSC) who were between the ages of 6 and 12 at 
study initiation and living in residential or family-based care environments. Specific objectives 
included to assess the effects of the type of care environment on the health and wellbeing of OSC by 
comparing “cognitive functioning, emotion, behavior, physical health and growth” across the two care 
environments.3   
In POFO, OSC are defined as described in previous chapters: children who have lost or been 
permanently separated from one or both parents.3 Residential care refers to “structures with at least 
five orphaned children from at least two different families not biologically related to the caregiver(s).” 
Centers specifically designed for street children, children with special needs, or centers for 
international adoption were excluded from POFO.3 Children living in family-based care included OSC 
who were not living in residential care centers; rather, they were living in homes, often belonging to 
extended family members, and containing fewer than five orphaned children.   
Since study initiation, POFO has been conducted in six settings (Hyderabad, India; 
Nagaland, India; Bungoma District, Kenya; and Kilimanjaro Region, Tanzania; Battambang District, 
Cambodia; Addis Ababa, Ethiopia).3 Each setting was chosen from a total of 13 countries in which the 
study team had existing relationships with local organizations that had an interest in the research. 
Selection was purposeful so as to ensure the countries were “culturally, historically, ethically, 
religiously, politically and geographically diverse from each other”.3  
In 2010, POFO was awarded a second grant, POFO II, to continue assessing the 
experiences of the children enrolled in POFO as they entered adolescence and young adulthood. 
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Recently, POFO III was awarded to continue data collection annually among the POFO/POFO II 
cohort, though data collection has only just begun.  
 Ethical approval for POFO was provided by the Duke University Institutional Review Board 
(IRB), as well as local IRBs in each study setting. These included the IRBs of Meahto Phum Ko’mah 
(Battambang, Cambodia); Save Lives Ethiopia (Addis Ababa, Ethiopia); Sharan (Delhi, India); ACE 
Africa (Bungoma, Kenya); and Kilimanjaro Christian Medical Centre (Moshi, Tanzania). Regulatory 
organizations in each study setting also provided approval. These included: The National Ethics 
Committee for Health Research (Cambodia); Ministry of Science and Technology (Ethiopia); Indian 
Council of Medical Research (India); Kenya Medical Research Institute (KEMRI); and the National 
Institute for Medical Research (Tanzania).3 The University of North Carolina Institutional Review 
Board deemed the secondary analyses of de-identified data described in this dissertation as non-
human subjects research.  
Parent Study Participant Recruitment 
At baseline in 2006, POFO employed a two-stage random sampling design in each of the six 
study settings; sampling was subsequently conducted for care environments (residential and family-
based care) and then individuals within care environments. This complex sampling methodology, 
which is summarized below, is described in detail in publications of initial analyses with POFO data.3  
Random selection of residential care centers was based on a sampling frame generated from 
local organizations working with orphans. This selection process resulted in a statistically 
representative sample of 83 centers participating in POFO. Of those selected, 11 centers refused to 
participate, and refusals were largely related to concerns that study participation might 
psychologically damage the children or a request from centers that they receive monetary 
compensation for study participation. Random selection of individual OSC within each of the 83 
participating residential care centers was based on a sampling frame of all children aged 6-12 living in 
each participating center. Up to 20 children per center were randomly selected to participate. 
However, in three of the centers the cap of 20 was removed so as to try to reach the enrollment target 
of 250 OSC living in residential care per study setting (or 1,500 total). Overall, the number of children 
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selected per center ranged from 1 to 50. This process resulted in a statistically representative sample 
of 1,357 OSC living in residential care in all 6 study settings taken together. 
To select an unbiased sample of OSC living in family-based care, the POFO team first 
selected community clusters, defined by “geographic or administrative boundaries”.3 In each of the six 
study settings, 50 community clusters were selected, resulting in a total of 300 community clusters 
participating in POFO. Selection of OSC living in family-based care within each of the 300 community 
clusters occurred in two ways: 1) randomly, from an available sampling frame; or 2) when no 
sampling frame was available for an area, a house-to-house census was conducted to generate a 
sampling frame from which households were selected. In each community cluster, up to five homes 
with an eligible child were selected to participate. If homes had more than one eligible child, their first 
names were alphabetized and the first one was selected. However, in several community clusters (13 
in Cambodia, 12 in Nagaland and 1 in each of the other study settings) this cap of 5 was raised to 10 
so as to try to reach the enrollment target of 1,500. This process resulted in the participation of 1,480 
OSC living in family-based care.  
Parent Study Data Collection and Analysis 
 POFO employed four separate questionnaires asking about a wide variety of health and 
wellbeing indicators: one for OSC living in residential care centers; one nearly identical to that, yet 
meant for OSC living in family-based care; one for primary caregivers; and one for individuals capable 
of responding to administrative questions about the residential care centers. For POFO I, 
questionnaires were administered every six months (data collection Rounds 1-7), from 2006-2009 
when OSC were ages 6-12 (at baseline / Round 1) to ages 9-15 (at Round 7). For POFO II, 
questionnaires were administered approximately yearly (Rounds 8-11), from 2010-2015 when OSC 
and OSY were 10-16 years old (at Round 8) to 13-21 years old (at follow-up / Round 11). The same 
participants from POFO I were included in POFO II and III.  
All questionnaires were structured and interviewer-administered by trained interviewers in 
local languages. Regular site visits, with interviewer observations by members of the POFO research 
team, helped to ensure questionnaires were implemented with fidelity across study settings. 
Responses were self-reported. Sensitive questions on sexual behavior, including HIV risk behavior 
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and HIV knowledge, were asked of youth, beginning at age 16; this decision was based on pilot tests 
conducted by POFO investigators, as well as IRB recommendations.   
For previous analyses, POFO analysts created sampling weights with finite population 
corrections to be applied to all analyses of the POFO data in an effort to account for the unequal 
selection probabilities and the complex study design. The sampling weights in POFO are defined as 
“the inverse of the product of the sampling probabilities at the residential and child levels.”3 Individuals 
living in residential care centers were assigned a weight based on their probability of selection, given 
the orphan population in their study setting, and how many kids were in their particular residential 
care center. Sampling weights were not applied to individuals living in family-based care as “the 
sampling frame was not always known.”3   
Dissertation Study Design  
The analyses in this dissertation are secondary analyses that utilized data from three 
separate time points. Among 423 orphans and separated youth (OSY), aged 14-19 at Time 1 and 
living in Ethiopia, Kenya or Tanzania, this dissertation aimed to examine: 1) the extent to which 
orphan-specific living arrangements at Time 1 (the care environment and whether an orphan lives 
with siblings) are predictive of past-year HIV testing at Time 3; 2) whether perceived social support at 
Time 2 mediates the relationship between living with siblings at Time 1 and past-year HIV testing at 
Time 3; and 3) whether the relationship between living with siblings and past-year HIV testing 
assessed in Aim 1 differs by gender.  
Inclusion and Exclusion Criteria for this Dissertation 
The secondary analysis of POFO data included orphaned and separated youth living in either 
Ethiopia, Kenya or Tanzania who participated in all three of the last rounds of data collection (Rounds 
9-11, conducted approximately yearly from 2013-2015), and who provided self-reported HIV testing 
information during POFO Round 11. These three POFO countries were chosen for several reasons. 
First, HIV testing behaviors in these eastern African sites, where HIV prevalence is relatively high, 
were likely to be different than those in the Asian sites, where HIV prevalence rates are relatively low. 
Second, health-seeking behaviors and the norms that surround them were likely to be different 
between the African and the Asian sites. Third, the potential policy changes and HIV testing 
 38 
interventions were likely to be more similar between these three countries than between the other 
POFO countries and study sites.  And finally, my own interest lay in understanding HIV testing 
behaviors of youth in African countries. In summary, the inclusion criteria for the analyses in this 
dissertation were the following:  
 Being an orphan and/or permanently separated youth enrolled in POFO  
 Living in either Ethiopia, Kenya or Tanzania at the time of the POFO study 
 Participating in all of the last three rounds of data collection (POFO Rounds 9-11) 
 Self-reporting HIV testing information at POFO Round 11 
I then excluded OSY who are less than 16 years old at POFO Round 10.  This is because, as 
mentioned previously, youth were only asked sensitive HIV-related questions once they turned 16. I 
also excluded OSY who self-identified as living with HIV, as they likely have different predictors of 
testing than those who are negative, and depending on the duration of their diagnosis, may not have 
needed to test for HIV in the year prior to the Round 11 survey questionnaire. Similarly, I excluded 
OSY who self-identified as being pregnant at Round 11. This is due to the fact that women are often 
routinely tested for HIV while receiving prenatal care. Routine testing in this capacity, under a health 
provider’s care, would be theoretically different than an individual seeking a screening test on their 
own. In summary, exclusion criteria for the dissertation analyses were the following:  
 Individuals under the age of 16 at POFO Round 10 
 Self-reporting as HIV-positive at POFO Round 10 
 Self-reporting as pregnant at POFO Round 11 
Data Sources for the Dissertation 
 The dissertation utilizes data from just one source: OSY surveys. These are individually-
linked survey data from three rounds of time-varying data collected approximately yearly from OSY in 
2013 (POFO Round 9); 2014 (POFO Round 10) and 2015 (POFO Round 11). OSY also surveys 
included time-fixed characteristics (such as country, gender and care environment) that were 
originally collected in 2006 at baseline (POFO Round 1). Comprehensive structured questionnaires 
were administered through in-person interviews with trained interviewers using standardized 
procedures. Data collection time points are listed below in Table 1. 
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Table 1. Data Collection Time Points 
Variables POFO Data Collection 
Rounds  
Time Points Used in This 
Dissertation  
Time-fixed covariates (country, 
gender, orphan status)  
POFO Round 1 (2006) Time 1 
Focal predictors (care environment, 
living with siblings) and a Time 1 
control for perceived social support 
POFO Round 9 (2013) Time 1 
Covariates and the mediator (HIV 
knowledge, recent use of a 
Western health facility, HIV stigma, 
mentioned sexual HIV risk 
behavior, HIV risk perception, ever 
testing for HIV, educational 
attainment, economic well-being, 
food insecurity, age, perceived 
social support) 
POFO Round 10 (2014) Time 2 
Outcome variables (past-year HIV 
testing; recent use of a Western 
health facility) 
POFO Round 11 (2015) Time 3 
 
 
Measures for the Proposed Dissertation 
Outcome Measure 
Past-year HIV testing is the outcome measure used for all three primary aims in this 
dissertation. My interest was in past-year HIV testing for a couple of reasons. First, although many 
studies assess whether individuals have “ever tested for HIV,” it is often unclear whether individuals 
tested before or during their youth. I did not seek to capture testing behavior that may have occurred 
in early childhood or infancy when the participant was below the legal age for HIV testing on their 
own. During these earlier years, HIV testing would have been less likely to have been a choice made 
by the participant than one for the participant. Second, as detailed in Chapter 2, OSY represent a 
group of individuals who are at increased risk of HIV, suggesting they could benefit from yearly 
testing.   
Past-year HIV testing was measured in 2015 (POFO Wave 11) using two separate questions 
that were asked of OSY aged 16 and older. The first was a dichotomous (yes/no) question asking 
“Have you ever been tested for HIV?” The second question, asked among those answering yes to the 
first question, asked “How long ago was your last HIV test?” Responses for this second question 
included: 1) in the past 3 months; 2) in the past year; and 3) more than a year ago. Because the 
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outcome of interest is past-year HIV testing, I created a derived dichotomous variable of “having 
tested in the past year or not” by combining information from these two items in the following way. If 
individuals replied “no” to question 1, they are categorized as “not having tested in the last year.” And 
if they replied “yes” to Question 1, but “more than a year ago” to question 2, they were categorized as 
“not having tested in the past year.” In contrast, those answering “yes” to question 1 and either “in last 
3 months” or “in past year” to question 2 were classified as having tested in the past year.   
Aim 1 Focal Predictors 
For Aim 1 of this dissertation, the focal predictors included orphan-specific living 
arrangements of the care environment and whether one lives with siblings.  
Care environment is the term used to define the type of environment in which a given 
participant lives. The variable for this construct is dichotomous: participants either live in “residential 
care” or in “family-based care”, as defined above. This information was initially obtained in 2006 at 
POFO baseline (Round 1), based on the sampling design and inclusion criteria for POFO, but it was 
also assessed at other POFO Rounds. For this dissertation, it was measured in 2013 (POFO Round 
9).  
Whether one lives with siblings. The POFO questionnaires included two orphan self-reported 
questions that I combined into a dichotomous variable to reflect whether an orphan is living with 
siblings (yes/no). These questions include: 1) “Of the adults and children living in your house, how 
many of them are your brothers?;” and 2) “Of the adults and children living in your house, how many 
are your sisters?” If an orphan reported living with one or more brothers or sisters, he or she is coded 
as living with siblings. If an orphan reported not living with either a brother or sister, he or she is 
coded as not living with siblings. For this dissertation, I use this dichotomous variable measured in 
2013 (POFO Round 9). 
Aim 1 Covariates 
Country is a nominal measure that was measured in 2006 (POFO Round 1) as part of the 
study design. The three countries, out of the six POFO study settings, that were included in this 
dissertation are: Ethiopia; Kenya; and Tanzania. This variable is dummy coded.  
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Gender was recorded by the interviewer as male or female, based on observation, at POFO 
baseline in 2006 (POFO Round 1) and, for the purposes of this dissertation, was a binary variable for 
male and female OSY. Gender was included as a covariate as it was identified in the literature review 
as being predictive of HIV testing among youth in SSA, with female youth more likely to report HIV 
testing than male youth. It may, therefore, explain some of the variance in HIV testing in and of itself.  
Age (in months) was initially established in 2006 (POFO screening and baseline) through 
self-reported questionnaires with primary caregivers. Current age (in years) was calculated at each 
round of data collection using the baseline age and the interview date. Age in years is a continuous 
variable measured in 2014 (POFO Round 10). It was included because, as noted in Chapter 2, 
testing had been shown to vary between older and younger groups of individuals, with older 
individuals more likely to test than those who are younger. Age was included because it, too, may 
explain some of the variance in HIV testing.  
Orphan status is a nominal variable reflecting whether an OSY was a maternal, paternal, 
double or separated orphan. As noted in Chapter 2, this variable is often included in studies 
pertaining to orphans as it provides additional context to the circumstances of their orphanhood. For 
these analyses, orphan status was considered a time-fixed variable that was measured at POFO 
baseline in 2006 (POFO Round 1).  
Educational attainment is an ordinal variable that was designed to provide a meaningful 
assessment of the educational attainment of POFO participants. Participants were asked at each 
round of data collection if they were currently in school and, if so, what grade they were in. The 
participant’s grade-for-age was then calculated using the participant’s age, their grade, and an 
established country-specific standard or target grade for each age. This measure has been used in 
previous analyses with this dataset and is treated such that individuals are either “on target” for their 
grade, or above or below the target grade-for-age in each country.157 For this dissertation, educational 
attainment was measured in 2014 (POFO Round 10). This variable is included as it was identified in 
the literature review that youth with higher levels of educational attainment are more likely to report 
HIV testing than those with lower levels. Similar to gender and age, educational attainment was also 
included because it might explain some of the variance in HIV testing.  
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Recent use of a Western health facility was a self-reported dichotomous (yes/no) variable 
assessed asking participants: “Have you been to any of the following health care providers during the 
past 6 months due to a health problem?” Options included: the hospital; health center, 
dispensary/pharmacy; community health worker; maternal and child health clinic; mobile/outreach 
clinic; or private physician.  This information was asked in 2014 at POFO Round 10.  
HIV knowledge is measured using the orphan self-reported instrument conducted in 2014 
(POFO Wave 10). The instrument was a slightly adapted version of the validated HIV KQ 18 scale; 
HIV KQ 18 is particularly suited for assessing knowledge with low literacy and among low income 
individuals.158 Responses are typically summed or averaged with higher scores representing greater 
HIV knowledge. Of the 18 dichotomous (yes/no) items included in the original validated scale, 12 
were included in the POFO questionnaire. This was based on thorough pre-testing of the items within 
each country. For this dissertation, items were averaged to reflect the proportion of items an 
individual correctly answered. As noted in Chapter 2, greater HIV knowledge has been associated 
with HIV testing among youth in SSA.  
HIV risk perception was a self-reported measure that was asked of OSY in 2014 (POFO 
Round 10). It is a single item that asked “How high do you think your own risk is for getting HIV?” 
Ordinal response options were: 1) no risk at all; 2) very little risk; 3) some risk; 4) quite a bit of risk; 5) 
a great deal of risk. However, the response distribution did not support an ordinal analysis. As such, 
this item was dichotomized (no risk/some or more risk). As noted in Chapter 2, HIV risk perception is 
positively associated with HIV testing among youth in SSA and may, therefore, explain some of the 
variance in HIV testing in the proposed study.   
HIV stigmatizing attitudes were assessed through self-report in 2014 (POFO Round 10) using 
16 separate dichotomous items that were developed specifically for POFO (see Appendix B). 
Although not previously validated, these items were developed by the POFO study team based on 
formative work conducted about stigmatizing attitudes towards orphanhood, and were subsequently 
adapted by the team to also include attitudes towards individuals living with HIV. The POFO study 
team amended their IRB approval to add these items at POFO Round 10, which was the only round 
in which they were administered. As detailed below in the statistical analysis section, I applied the 
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HIV Stigma Framework159 to identify items theoretically aligned with HIV testing; this process reduced 
the number of items to 9. I then conducted confirmatory factor analysis using WLSMV (weighted least 
squares with adjustments for the mean and variance) estimator to determine whether a one-factor 
solution reasonably represented the data structure of the 9-items. I then average the items, with 
averages reflecting the proportion of stigmatizing items with which the participant agreed. According 
to the literature review, HIV stigmatizing attitudes have been found to be negatively associated with 
HIV testing in SSA.  
Food insecurity was a relative measure of economic well-being. This was a self-reported 
variable assessed in 2014 (POFO Round 10) when interviewers asked participants how frequently, in 
the past six months, they had gone without eating while hungry. Ordinal response options included: 
never; once; a few times a month; a few times a week; every day. However, the distribution 
suggested this variable should be dichotomized (yes/no) to reflect whether someone had experienced 
food insecurity more than once in the past six-months. This variable is included as empirical literature 
indicates youth with higher levels of economic well-being are more likely to report testing for HIV.  
HIV risk behavior was assessed in 2014 (POFO Wave 10) by summing four dichotomous 
(yes/no) items: 1) past-year unprotected sex; 2) past-year sex while drinking alcohol or on drugs; 3) 
past-year transactional sex; 4) past-year multiple (more than 1) sex partners. The final variable 
reflects whether a participant mentioned engaging in past-year sexual HIV risk behavior. As noted in 
Chapter 2, previous studies have shown that being sexually experienced and having multiple sexual 
partners are positively associated with HIV testing among youth in SSA.  
Ever tested for HIV was a self-reported measure assessing, in 2014 (POFO Round 10) 
whether an OSY has ever tested for HIV. It was included in the model as a control for previous HIV 
testing.  
Aim 2 Focal Predictors, Covariates, and Mediating Factor 
 The focal predictor for Aim 2 was whether one lives with siblings, as described above. The 
covariates for Aim 2 were the same as those used in Aim 1, with the exception of the added mediator, 
perceived social support. Perceived social support was included based on empirical and theoretical 
evidence described in Chapters 2 and 3, respectively.  
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Perceived social support (mediator) Perceived social support was a continuous variable that 
was assessed in 2013 and 2014 (POFO Rounds 9 and 10, respectively) using the Medical Options 
Study self-reported social support scale.160  The MOS social support scale is a validated scale that 
consists of 19 items demonstrating: a) emotional/ instrumental support; b) tangible support; c) 
affectionate support; d) positive social interaction, and one item that asks how often the individual has 
‘someone to do things with to help [them] get their mind off things’. As a result of pretesting the scale 
in each of the POFO countries, however, 2 items were removed as they were deemed not culturally 
relevant or misunderstood. The resulting 17 items all have 5-point Likert response options that were 
then averaged, with higher scores representing higher overall perceived social support. To assess 
perceived social support as a mediator in the proposed Aim 2 analysis, I used the scale measured in 
2014 (POFO Round 10). 
Perceived social support (control) was assessed in the same manner as described above but 
it was measured in 2013 (POFO Round 9). Perceived social support (control) is included in the 
analysis to control for earlier levels of perceived social support in the mediation analysis. This helps to 
isolate the effects of perceived social support to those only due to the mediator.  
Aim 3 Focal Predictors, Covariates and Moderator 
For Aim 3, the focal predictor was whether one lives with siblings as mentioned above in 
Aims 1 and 2. Covariates for Aim 3 were the same as those used in previous aims. The moderator in 
Aim 3 was gender and was also operationally defined as described above in Aim 1. 
Analysis  
Data Management and Missing Data 
 Using Stata 14.2, I first ensured I had the proper subset of individuals from the POFO study 
for Time 1, Time 2 and Time 3, and that all variables were properly coded. I then conducted standard 
data management and cleaning procedures, ensuring there were no logical inconsistencies in the 
data, that all outliers were identified and examined, and that continuous variables were normally 
distributed.  
I examined the data for missingness, and given substantial missingness, I determined the 
most appropriate method to account for it was full information maximum likelihood (FIML). FIML is an 
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estimation technique that utilizes all of the available data from participants in the analytic sample, and 
importantly, allows for the full sample to be used.161 
For subsequent analyses, including all confirmatory factor analyses and regression analyses, 
I used standard survey methods suitable for use with complex survey data. Specifically, this included: 
stratification by country; clustering by care environment; and the application of survey weights. This 
process ensured that I accounted for the clustered nature of this dataset and that standard errors 
were appropriately adjusted. 
Factor Analysis 
Using Stata 14.2 and Mplus 7, I examined the HIV stigmatizing scale that has not yet been 
previously validated. To do this, I conducted confirmatory factor analysis (CFA) to examine whether a 
one-factor solution reasonably represents the data or whether there might be a more parsimonious 
set of items.162  
My first step was to examine the response frequencies for each of the items. Next, I 
assessed internal consistency validity using the Krudder Richardson 20 (KR20), as the KR20 is 
appropriate for use with dichotomized items. I then fit a CFA model by loading all 16 items onto one 
unidimensional attitudes factor. Due to the dichotomous nature of the items, I used the WSLMV 
estimator (the weighted least squares with adjustments for the mean and variance). I examined 
goodness of fit by looking at a combination of model fit statistics, including: the root mean square 
error of approximation (RMSEA) for results less than <0.05; the Comparative Fit Index (CFI) and the 
Tucker-Lewis index (TLI) for results above 0.95. I also assessed factor loadings for results greater 
than 0.7.  
Because the one-factor solution did not reasonably represent the data, I applied the HIV 
Stigma Framework159 to help theoretically identity a more parsimonious set of items. The HIV Stigma 
Framework suggests that HIV testing is affected by: 1) prejudice (blame or judgment); 2) 
discrimination (fear of infection as well as support of discriminatory actions or policies towards 
individuals living with HIV); and 3) stereotyping (endorsing beliefs that certain types of people have 
HIV). Removing items that did not fit any of these three categories, resulted in 9 remaining items that 
were more theoretically aligned with HIV stigmatizing attitudes. I then followed the same process as 
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before, conducting confirmatory factor analysis to assess whether a one-factor solution reasonably 
represented the data. The results produced acceptable fit statistics (KR20 = 0.64; RMSEA = 0.03; 
CFI = 0.96; TLI = 0.95).  
Examination of Descriptive Statistics and Preliminary Analyses 
After conducting factor analysis on the HIV stigmatizing attitudes scale discussed in the 
previous section, I examined descriptive statistics of all variables. To describe the analytic sample, I 
first calculated unweighted percentages to describe my analytic sample. I then calculated weighted 
percentages using the same standard survey methods described above. The weighted percentages 
provided a better estimate of the population within the focal countries (Ethiopia, Kenya and 
Tanzania).  
Finally, I assessed whether there were any differences for my covariates between those who 
met all inclusion criteria other than the criteria of having self-reported valid HIV testing information at 
the outcome – and those included in my analytic sample. Specifically, I examined chi-square tests of 
categorical variables and t-tests of continuous variables. However, no significant differences were 
detected (see Appendix C).  
Aim 1 Hypotheses and Analysis Plan  
Aim 1: Identify the extent to which OSY-specific living arrangements (the care environment 
and whether one lives with siblings) are independently predictive of HIV testing after controlling for 
variables theoretically (from the BMVP) and empirically associated with HIV testing among general 
populations of youth in SSA.  
To provide rationale for the hypotheses related to this aim, I drew from the BMVP23 
(described in Chapter 3) as a theoretical framework, and empirical literature (described in Chapter 2) 
that showed: 1) higher levels of sexual risk behavior among OSY living in family-based care;21 which 
suggested less protective behavior may be present; and 2) living with siblings was predictive of HIV 
testing for some youth6 
Hypothesis 1.1: Care environment will be predictive of HIV testing among OSY, controlling for 
covariates known to be associated with HIV testing among general populations of youth in SSA. 
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Specifically, OSY living in residential care centers will be more likely to report testing for HIV in the 
past year than OSY living in family-based care.   
Hypothesis 1.2: Whether one lives with siblings will be predictive of HIV testing among OSY, 
controlling for covariates known to be associated with HIV testing among general populations of youth 
in SSA. Specifically, OSY living with siblings will be more likely to report testing HIV in the past year 
than those who don’t live with siblings.  
To assess Aim 1, I conducted multivariable logistic regression using standard survey 
methods in Mplus 7.  Logistic regression is a generalized linear model that uses a logit link to 
transform a bounded probability into a linear log-odds. Standard survey methods, which have been 
applied to previous analyses with POFO data,3 account for stratification, clustering and survey 
weights by specifying stratified sampling by country and the clustering of OSY within residential care 
centers or geographical clusters. This is a useful technique for examining the average effects of 
multilevel data; unlike multilevel analysis, this method will treat the clustering of data as a “nuisance” 
because the interest is in the population average effect, rather than between or within cluster effects. 
This technique inflates the standard error of the point estimate, resulting in robust standard errors. 
Mplus was an appropriate software to use for this analysis because it is capable of handling the 
complexities of the POFO dataset, coupled with a dichotomous outcome variable and FIML.  
 Specifically, my regression analysis examined the independent effect of care environment 
and whether one lived with siblings on past-year HIV testing, controlling for covariates known to be 
associated with HIV testing among general populations of youth in SSA. To do this, I conducted a 
multivariable logistic regression model. The mathematical representation of this, showing the logit of 
the probability of having tested for HIV in the past-year, is depicted below.  
Logit [p(Y=1=Having tested for HIV in the past-year)] = log  [P1/ (1-P1)]  = b0 + b1CareEnvt + 
b2Sibs + b3Country + b4Age + b5Gender + b6OrphanStatus + b7Edu + b8HIVknow + 
b9HIVstigma + b10Econ + b11HealthUse + b12PerceivedRisk + b13RiskBehavior +b14Test + e 
The intercept is represented by b0 while b1 is the regression coefficient for the focal predictor 
care environment, b2  is the regression coefficient for the focal predictor whether one lives with 
siblings, b3 to b14 are the regression coefficient for the covariates of: country; age; gender; orphan 
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status; educational attainment; HIV knowledge; HIV stigmatizing attitudes; economic well-being; 
recent use of a Western health facility; perceived risk of HIV; HIV risk behavior; and ever tested for 
HIV. The e represents the error term.   
Aim 2 Hypothesis and Analysis Plan 
Aim 2: Longitudinally examine whether perceived social support mediates the relationship 
between living with siblings and past-year HIV testing among OSY. For this aim, my hypothesis was 
based on the Life Stage Perspective to Social Support (described in Chapter 3),24 and evidence 
(described in Chapter 2) that: 1) orphans living with siblings had higher levels of perceived social 
support than orphans who are not living with siblings;26 and 2) individuals with higher levels of 
perceived social support were more likely to test for HIV.28   
Hypothesis 2.1: Perceived social support (at Time 1) will partially mediate the positive 
relationship between whether one lives with siblings (at Time 0) and past-year testing (at Time 2), 
such that, OSY who live with siblings will have higher levels of perceived social support and, in turn, 
be more likely to test for HIV than OSY who are not living with siblings. 
For Aim 2, I used path analysis in Mplus 7 to examine the fully longitudinal indirect effect of 
living with siblings on past-year HIV testing through perceived social support. This required estimating 
several pathways. The first step was to assess whether the focal predictor (at Time 1) predicted the 
mediator, perceived social support (at Time 2), controlling for other variables, including the Time 1 
level of the mediator. This was the a-path. The second step was to assess whether the mediator (at 
Time 1) predicted the outcome, past-year HIV testing (at Time 3), controlling for other variables. This 
was the b-path. The basic figure for these paths is depicted below in Figure 4 and the basic linear 
equations are as follows:  
1) Y=cX+e1 
2) M= a1X+e2 
3) Y= c’X+bM +e3 
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Figure 4. Mediation Model  
 
The indirect effect of the predictor variable, whether one lives with siblings (at Time 1) on the 
outcome, past-year HIV testing (at Time 3), through the mediator, perceived social support (at Time 
2), is typically defined as the a-path * the b-path, with mediation present if the indirect effect is 
statistically significant.163 Statistical significance of the indirect effect can then be assessed in several 
ways, although the use of bootstrapped confidence intervals and standard errors163  is often 
considered preferable over other methods such as the Sobel test, because bootstrapping does not 
make any assumptions about the sampling distribution of the indirect effect, and because it has 
greater power for detecting an effect.164  
However, when conducting mediation analyses with a continuous mediator and a 
dichotomous outcome there are important factors one must consider. The coefficients for the 
mediator M and the outcome Y in the above equations are on different scales because the a-path 
uses a linear model while the b- and c’-paths use either a logit model (if the outcome is rare at <10%) 
or a log-binomial model (if the outcome is not rare).165,166 In order to then appropriately calculate the 
indirect effect (a*b), these coefficients, need to be standardized or in some other way taken into 
account.166,167  Mplus uses a counterfactual approach that appropriately accounts for the fact that the 
a- and b-paths are on different scales; it then uses that information to calculate the indirect effect168. 
Furthermore, Mplus can simultaneously conduct this path analysis, along with FIML and standard 
survey methods. Because of these features, I used Mplus to conduct the path analyses and calculate 
the indirect effect, as other studies have similarly done.169  
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Aim 3 Hypothesis and Analysis Plan 
Aim 3: Conduct a moderation analysis, examining whether gender moderates the relationship 
between whether one lives with siblings and past-year HIV testing.  
Hypothesis 3.1: The positive relationship between whether one lives with siblings and past-
year HIV testing will be moderated by gender such that the relationship will be stronger for 
girls than for boys.  
My hypothesis was based on Gender Socialization32 and Stages of Psychosocial 
Development34 which suggest predictors of HIV testing may not be as strong for boys as they are for 
girls because boys are socialized to engage less frequently in health-seeking behavior than girls. It 
was also based on empirical evidence from Malawi where gender was found to moderate the 
relationship between living with siblings and HIV testing6 and the idea that girls are thought to be 
more drawn to dyadic relationships, such as sibling relationships, compared to boys.39  
To examine this, I conducted a simple moderation analysis, and as with previous analyses I 
applied the standard survey methods to account for stratified sampling and the clustering of OSY.  
Specifically, I estimated a logistic regression equation that included the main effects and the 
interaction term: whether one lives with siblings * gender. The basic equation was very similar to that 
used in Aim 1; it included the interaction term and the same covariates from Aim 1: Y = B0 + B1X + 
B2M + B3X*M + e1. 
Logit [p(Y=1=Having tested for HIV in the past-year)] = log  [P1/ (1-P1)]  = b0 +b1Sibs + 
b2Gender+ b3 Sibs*Gender +b4Covariate1+biCovariateI + e 
Assessing whether there was moderation required examining the statistical significance of 
the coefficient for the interaction term in the above equation.  If the coefficient for the interaction term 
had been statistically significant, I would have probed the nature and pattern of the interaction by 
estimating predicted values of X (whether one lives with siblings) at different levels of the moderator 
M (gender) and the outcome Y (past-year HIV testing). This would have entailed estimating the 
predicted value of past-year HIV testing at different levels of whether one lives with siblings (yes/no) 
for boys and for girls. I then would have obtained parameter estimates and standard errors for the 
effect of X on Y at different levels of M (for boys and for girls). Moderation would have been 
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supported if the interaction term were statistically significant and the pattern of moderation matched 
the pattern described in the hypothesis. Alternatively, moderation is not supported when the 
coefficient for the interaction term (B3) is not statistically significant, assuming there is enough power 
to detect an effect. When this happens, it is appropriate to conclude that there was no interaction 
between whether one lives with siblings and gender.  
Sample Size and Power 
To ensure my sample size was sufficient to detect predictors of past-year HIV testing, I 
conducted a power calculation using G*Power 3.1. In many large surveys, it is important to account 
for clustering of data. In this case, it is important to account for clustering that occurred from the 
sampling design (for example, individuals in care environments and individuals in geographically 
defined areas). We do this because individuals in the same cluster are not likely to provide as much 
unique information as individuals who are independent from one another; otherwise, the standard 
errors of our results will be severely downwardly biased because most analytic methods assume 
individuals are independent. To account for clustering, it is common to use the following calculations 
to get an effective sample size, or the sample size I would have had if I had used simple random 
sampling: 1) Design Effect (DEFF) = 1 + (ρ(m-1)) and 2) Effective Sample Size = (m * k)/DEFF. In 
these calculations, ρ is the interclass correlation or the average correlation we expect to see between 
any two individuals in the same cluster on the outcome of interest, m is the average number of 
individuals in a cluster and k is the number of clusters.   
To my knowledge, there were no studies that had reported interclass correlation estimates for 
past-year HIV testing among orphaned populations. However, there were estimates provided for 
recent HIV testing among female sex workers (ICC=0.03).170 Similarly, in Uganda, an assessment of 
HIV testing and counseling services by community health workers also utilized an ICC of 0.03.171  
In the sample for the proposed study (N=423), there were a total of k=142 clusters and an 
average total cluster size of m=3. Utilizing a low ICC of 0.03, the DEFF for the proposed study is 1+ 
(0.03(3-1)) = 1.06. The effective sample size is then (3*142)/1.06 = 402.  
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Using G*Power 3.1, I conducted a sensitivity power analysis to determine the odds ratio I 
would be able to detect given an alpha of 0.05, 80% power and a sample of 402 individuals. Results 
indicated I would have enough power to identify a 1.3 odds or greater of past-year HIV testing among, 
for example, OSY living with siblings compared to those not living with siblings.  
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CHAPTER 5. PAPER 1: PREDICTORS OF HIV TESTING AMONG ORPHANED AND SEPARATED 
YOUTH IN EAST AFRICA: DO LIVING ARRANGEMENTS MATTER? 
Overview 
HIV is a leading cause of death among youth, particularly in parts of Sub-Saharan Africa 
(SSA) where the prevalence of HIV is high.9,10 To combat the virus, global efforts are focused on 
achieving 90-90-90 targets for the HIV treatment cascade, such that, by 2020: 90% of individuals 
living with HIV will know their status; 90% of those who know their status will receive antiretroviral 
treatment (ART); and 90% of those receiving ART will achieve viral suppression.41 HIV testing is the 
critical first step in this treatment cascade. It is also a key strategy for HIV prevention, with evidence 
demonstrating that HIV testing leads to risk reduction.22 However, while progress has been made, 
testing rates globally remain relatively low, particularly among youth.44,55,172,173  
Orphaned and separated youth (OSY) are an especially vulnerable group of youth who have 
lost or been permanently separated from one or both parents. Studies have shown that OSY have 
higher rates of HIV risk behavior and twice the odds of HIV infection compared to non-orphaned 
youth.11 A recent study also showed OSY are less likely to test for HIV than non-orphans.6 While 
substantial research has been conducted to identify barriers and facilitators of HIV testing among 
youth in general, we know little about what influences HIV testing among OSY. Given this, it is 
important to understand any unique barriers and facilitators to testing that OSY may encounter.  
Increasingly, researchers have been exploring how the contexts in which orphans live, such 
as whether they live in residential or family-based care settings 3–5 and whether they live with 
siblings,6,7 shape their health outcomes, including outcomes related to HIV. Among orphans affected 
by HIV, separation from their siblings was thought to compound the psychosocial difficulties faced by 
youth in a qualitative study conducted in Kenya,7 while living with siblings was associated with HIV 
testing among youth, and orphaned youth, living in Malawi.6 The situations in which orphans live have 
also been associated with sexual risk behavior, with research from SSA indicating that OSY who live 
in family-based care are more likely to engage in unprotected and transactional sex compared to 
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those living in residential care centers.15,21 Largely unknown, is whether such circumstances affect 
HIV testing. Additional studies assessing this relationship, particularly those that are longitudinal, are 
necessary to provide evidence for a potential causal relationship.  
In the absence of sufficient existing empirical data, we draw on The Behavioral Model for 
Vulnerable Populations (BMVP),23 Gender Socialization Theory32 and Stages of Psychosocial 
Development156 to examine how the circumstances in which orphans live may meaningfully affect 
their use of health services, including HIV testing. The BMVP is an established conceptual framework 
for understanding utilization of health services by vulnerable populations. Specifically, it suggests 
individuals seek health services as a result of: 1) factors that predispose them to do so, such as 
demographic, social structure, and psychosocial characteristics; 2) factors that enable or hinder them 
from doing so, such as financial support or ability to access the health care system; 3) and factors 
that reflect real or perceived need for services.23 Importantly, the BMVP also suggests individuals 
seek health services as a result of vulnerability factors, or aspects of the social context, such as one’s 
living arrangements, which may uniquely influence the vulnerability of a particular population.  
Additionally, Gender Socialization Theory and Stages of Psychosocial Development, both 
postulate that adolescence is a critical period during which identities, gendered behaviors, and 
attitudes are formed which can shape health outcomes. Because boys are often socialized to engage 
less frequently with health care systems than girls, these theories imply that: 1) girls may be more 
predisposed to test for HIV than boys; and 2) predictors of HIV testing may not be as strong for boys 
as they are for girls.31,32,150 This is particularly pronounced across much of SSA where traditional male 
gender norms are prevalent.174,175 Furthermore, living with siblings may not be as strong a predictor 
for boys as it might for girls, as girls are thought to rely more heavily than boys on the support of 
dyadic relationships such as those between siblings.39 These frameworks, therefore, provide 
theoretical support for assessing whether the effect of living with siblings on HIV testing varies by 
gender. 
Drawing on these frameworks, and findings from the research studies mentioned above, the 
aims of this paper are to longitudinally examine whether and how living arrangements affect the HIV 
testing behavior of orphaned and separated youth living in Ethiopia, Kenya and Tanzania, over and 
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beyond other factors previously shown to be predictors of HIV testing among Sub-Saharan African 
youth in general. To do this, we used data originally collected as part of a larger parent study.   
Methods   
Parent Study 
The parent study, Positive Outcomes for Orphans (POFO)  (NICHD 5R01HD046345), is an 
ongoing prospective cohort study, conducted in six global sites (Hyderabad, India; Nagaland, India; 
Bungoma District, Kenya; Kilimanjaro Region, Tanzania; Battambang District, Cambodia; and Addis 
Ababa, Ethiopia).3 POFO began in 2006 to longitudinally assess the experiences of orphaned and 
separated children who were between the ages of 6 and 12 at study initiation and living in either 
residential (institutional) or family-based (community) care environments. A primary objective of 
POFO was to compare “cognitive functioning, emotion, behavior, physical health and growth” across 
the two care environments.3  POFO employed a two-stage random sampling design within each study 
site, with further stratification conducted by care environments. Sampling for stage one included care 
environments (83 residential care centers and 50 geographical clusters of family-based caregivers). 
For stage two, sampling included individuals within those care environments (up to 20 individuals 
living in a single residential care center and up to 5 living in a single geographical cluster). Inverse 
probability of selection weights were then developed to assure representativeness of the sample back 
to the population from which it was drawn. This process led to a large unbiased sample of 2,837 total 
participants (1,357 in residential care centers and 1,480 in family-based care) who were surveyed at 
baseline across all six study settings. To date, participants have been followed for a total of 11 rounds 
of data collection. Additional details of the parent study methodology are described elsewhere.3 
Analytic Sample (Figure 5) 
For this secondary data analysis, we restricted the sample to participants who, at POFO’s 
baseline, were living in either Ethiopia, Kenya or Tanzania (n=1500), as HIV testing policies and 
norms are likely to be more similar in these eastern Sub-Saharan African countries than the other 
POFO study sites. To facilitate longitudinal analyses, participants also needed to have been present 
for each of the last three rounds of data collection, that is, POFO Rounds 9, 10 and 11 (n=712) which 
took place approximately yearly between 2013 and 2015. Next, because participants were only asked 
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HIV-related questions once they turned 16 years old, we further restricted our sample to those who 
were age 16 or older at Round 10 (n=465).  We also constrained our sample to participants who were 
HIV-negative at Round 10 (n=461) and not pregnant at Round 11 (n=451), as being HIV-positive or 
pregnant would likely to result in unique HIV testing behaviors. Finally, because past-year HIV testing 
was our outcome of interest, we limited the sample to those who reported HIV testing information at 
Round 11 (n=423). However, we did conduct sensitivity analyses to assess whether there were any 
differences with regards to covariates between those who met all inclusion criteria other than 
providing HIV testing information (N=451) and those who were included in the final analytic sample. 
Specifically, we conducted chi-square tests for categorical variables and t-tests for continuous 
variables, though no significant differences were detected.  
Data Collection 
Data were obtained through interviewer-administered structured questionnaires conducted 
approximately annually by trained interviewers who were fluent in local languages. Responses were 
self-reported by POFO participants.  
Measures (Figure 6) 
Outcome. To assess our outcome measure, “past-year HIV testing,” at POFO Round 11, we 
combined information from two separate questions. The first was a dichotomous (yes/no) question: 
“Have you ever been tested for HIV?” The second question, asked among those answering “yes” to 
the first question, was: “How long ago was your last HIV test?” Response options for this second 
question included: 1) in the past 3 months; 2) in the past year; and 3) more than a year ago. Using 
information from these questions we created a dichotomous (yes/no) variable assessing whether a 
participant had tested for HIV in the past year. We chose to assess past-year HIV testing because it 
is an increasingly common way to identify whether individuals, particularly those living in high HIV 
prevalence areas and those at higher risk, know their HIV status.56 
Independent variables of interest. The two key predictor variables for this analysis included 
“care environment” and “sibling arrangements,” variables we considered to be vulnerability factors 
under the BMVP. The dichotomous (residential/family-based) care environment variable was 
determined at POFO baseline as part of the study selection process and was updated at subsequent 
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rounds of data collection. The sibling arrangements variable was also treated dichotomously (living 
with siblings/living without siblings), based on the combined responses to two separate questions. 
Participants were asked: 1) “Of the adults and children living in your house, how many of them are 
your brothers?;” and 2) “Of the adults and children living in your house, how many are your sisters?” 
These independent variables of interest were measured at Round 9. 
Covariates. The covariates included in this analysis were drawn from the BMVP and a review 
of the literature. They included country, gender, and orphan status, which were all measured at 
POFO baseline, and educational attainment, HIV knowledge, HIV stigmatizing attitudes, food 
insecurity, recent use of a Western health facility, and sexual HIV risk behavior, which were 
measured at POFO Round 10, approximately one year before the Round 11 outcome measure was 
assessed. We took this approach to facilitate our longitudinal analysis. Below, we describe these 
variables, grouped according to BMVP categories of predisposing, enabling and need factors.  
Predisposing factors included country (Ethiopia/Kenya/Tanzania), gender (male/female), and 
age (in years). They also included: orphan status; educational attainment; HIV knowledge; and HIV 
stigmatizing attitudes. Using globally recognized terms, “orphan status” captured whether the 
participant was a maternal orphan (having a deceased mother), a paternal orphan (having a 
deceased father), a double orphan (having both parents deceased), or a separated orphan (someone 
permanently separated from one or both living parents).1,3 “Educational attainment” was measured 
using country-specific targets to capture whether a given participant’s grade-for-age was above, 
below, or on target. “HIV knowledge” was measured using an adapted version of the HIV KQ 18 
index, an index designed to assess HIV knowledge among low literacy populations.158 The adapted 
version comprised a total of 12 dichotomous (true/false) items selected as a result of pretesting within 
each country. Scores represented the proportion of correctly answered items for those who answered 
all items.   
The extent to which participants held “HIV stigmatizing attitudes” was also assessed using a 
scale of dichotomous (yes/no) items. A total of 16 items were originally developed for POFO, based 
on formative work, to assess stigmatizing attitudes towards orphanhood; they were subsequently 
adapted as 16 parallel items assessing stigmatizing attitudes towards children living with HIV. We 
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took several steps to prepare this variable for analysis. First, we ensured all items were coded such 
that “yes” represented agreement with a stigmatizing item. Next, we fit a confirmatory factor analysis 
(CFA) model that loaded all 16 dichotomized items onto one factor; we did this to assess whether a 
single, unidimensional solution reasonably represented the data using the weighted least squares 
with adjustments for the mean and variance (WSLMV) estimator. When the 16-item, one-factor 
solution did not produce satisfactory model fit statistics, we applied the HIV Stigma Framework,159 a 
framework for identifying types of stigma (discrimination, prejudice, stereotypes) that might impact 
HIV testing. By applying this framework, we identified seven items not theoretically aligned with HIV 
stigmatizing attitudes. Elimination of these items resulted in a well-fitting, nine-item factor (see Table 
2). Scores represented the proportion of items, on average, with which participants agreed.   
Enabling factors included food insecurity and recent use of a Western health facility. “Food 
insecurity” provided a relative measure of economic well-being; participants were asked how 
frequently they had gone without eating while hungry. Based on the distribution of responses, we 
dichotomized (yes/no) this variable to reflect whether someone had gone without eating while hungry 
more than once in the past six months. “Recent use of a Western health facility” was also a 
dichotomous (yes/no) variable reflecting whether, in the past six months, individuals had been seen 
as a patient at one or more of the following: a hospital; health center; pharmacy; maternal and child 
health clinic; or a private physician.  
Need factors included HIV risk perception and sexual HIV risk behavior during the past year. 
Although the single item assessing “HIV risk perception,” defined as “the extent to which a participant 
perceives themselves to be at risk of HIV” originally had ordinal responses (no risk at all; very little; 
some risk; quite a lot of risk), we dichotomized the variable (no risk/some risk) based on the response 
distribution. A dichotomous (yes/no) variable also assessed “sexual risk behavior”, reflecting a real 
(rather than perceived) need for HIV testing. Specifically, participants were asked whether they had 
engaged in any of the following activities during the past year: unprotected sex; sex while under the 
influence of drugs or alcohol; transactional sex; or sex with multiple partners. If they answered yes to 
at least one of these activities, they were categorized having engaged in sexual risk behavior. Finally, 
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we also included “ever testing for HIV.” This dichotomous (yes/no) variable was measured by asking 
participants if they had ever tested for HIV at Round 10.   
Data Analysis  
We cleaned and descriptively assessed the data using Stata 14.2. To describe our analytic 
sample, we calculated unweighted percentages. We then calculated weighted percentages using 
standard survey methods appropriate for use with complex survey data, including: stratification by 
country; clustering by care environment; and the application of survey weights. This weighting 
process provided a representation of the study population within our focal countries (Ethiopia, Kenya 
and Tanzania).  
For all subsequent analyses, we applied the same standard survey methods noting 
stratification by country; clustering by care environment; and the application of survey weights within 
Mplus 7.0; this process appropriately adjusts the standard of analyses using complex survey data. 
First, we conducted multivariable, longitudinal logistic regression to examine the independent effects 
of the care environment and sibling arrangements on past-year HIV testing, controlling for covariates 
theoretically and empirically associated with HIV testing among general populations of youth in SSA. 
We then assessed whether a participant’s own gender moderated the relationship between sibling 
arrangements and past-year HIV testing by adding an interaction term into the model. Covariates in 
the moderation analysis were the same as those for the logistic regression. We report odds ratios 
(ORs) and 95% confidence intervals (CIs). 
To account for missing data in these analyses, we used full information maximum likelihood 
(FIML) as described by Mazza et al., setting the scale and index scores to missing when one or more 
items were missing, and incorporating auxiliary variables (or n-1 scale or index items).176  
Ethical Approval 
Ethical approval for POFO was provided by the Duke University Institutional Review Board 
(IRB), as well as by local IRBs and regulatory organizations in each study setting.3 This secondary 
analysis was deemed non-human subjects research by The University of North Carolina’s Office of 





Characteristics of the Study Sample (Table 3) 
Demographic Features. In our analytic sample, most participants reported living in family-
based care settings (62.65%) and living with a sibling (73.25%). Just over half of all participants were 
male (57.21%). Similarly, just over half of all participants resided in Kenya (53.90%), with fewer in 
Ethiopia (37.12%) and Tanzania (8.98%). About half were paternal orphans (48.94%), followed by 
double (30.26%), maternal (12.29%) and separated (8.51%) orphans. The average age was about 17 
at Round 10, though it ranged from 16 to 20. Half (50.90%) of all participants were below the target 
on educational attainment, though there were more who were above-target (23.96%) than on-target 
(16.19%). About a third (35.15%) reported experiencing food insecurity more than once in the past six 
months. Similarly, about a third of participants had recently accessed a Western health facility 
(37.34%).  
HIV specific factors. Nearly half of all participants were missing at least one HIV knowledge 
item, though no clear pattern in missing items was detected. Participants who answered all HIV 
knowledge items (n=220) answered, on average, 78% of the items correctly. Only 11.4% of 
participants answered all HIV knowledge items correctly, though the percentage of participants with 
correct responses to each individual item varied from 50% to 97%. The average HIV stigmatizing 
attitudes score was 0.04, reflecting the proportion of stigmatizing items, on average, participants 
agreed with. Eighteen percent of participants perceived themselves to be at risk of HIV, while 9.69% 
reported they had engaged in sexual HIV risk behavior in the past year.  
Proportion of OSY reporting HIV testing. At Round 10, about half of the sample (54.41%) 
reported having ever tested for HIV. At Round 11, just over a third (37.35%) of participants reported 
testing for HIV in the past-year (approximately 43% of female OSY and 32% of male OSY), and 
among those who reported ever testing for HIV at Round 10, 46.3% reported past-year testing at 




Longitudinal Multivariable Logistic Regression (Table 4)  
In our multivariable logistic regression analysis, neither of the living arrangement 
characteristics we measured were statistically significantly related to past-year HIV testing (AOR for 
family-based care environment: 1.669 [95% CI 0.698, 3.987]; AOR for living with siblings: 0.757 [95% 
CI 0.308, 1.863]).  
However, gender was statistically significantly associated with past-year HIV testing, such 
that female participants were over 50% more likely to report past-year HIV testing than male 
participants (AOR: 1.588 [95% CI: 1.063, 2.372]). No other factors, including use of a Western health 
facility (AOR: 0.970 [95% CI: 0.464, 2.029]), reported sexual HIV risk behavior (AOR: 1.28 [95% CI: 
0.643-2.556]), or perceived HIV risk (AOR: 1.75 [95% CI: 0.833-3.647]) were statistically significantly 
related to HIV testing in this group.  
Moderation Analysis 
Our moderation analysis, examining whether gender moderated the relationship between 
sibling arrangements and past-year HIV testing, had null findings. Specifically, the interaction variable 
of sibling arrangements by gender was not statistically significant (AOR: 0.985 [95% CI: 0.432, 
2.244]), indicating the relationship between living with siblings and past-year HIV testing not was not 
different for female and male OSY.  
Discussion 
In our longitudinal study of 423 orphaned and separated youth (OSY) living in Ethiopia, 
Kenya and Tanzania, over a third of participants reported past-year HIV testing. This is encouraging, 
as the UNAIDS Gap Report indicated that, in 2013, only 15% of female youth (aged 15-24) living in 
SSA knew their status, and rates were lower for male youth 44,55. Furthermore, over half of our study 
sample reported having ever tested for HIV; together, these findings suggest OSY in SSA may not be 
testing at lower rates than other youth. Nevertheless, the rate of past-year HIV testing among OSY in 
our sample is below the regional average of 40% in the general population and both rates are still well 
below the 90% UNAIDS target for the percent of people who should know their HIV status.177 To 
achieve the UNAIDS 90-90-90 targets, there remains a clear need to increase the number of OSY, 
and youth in general, who know their HIV status, particularly in areas where HIV prevalence is high.  
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Previous studies have suggested that living arrangements may have an important influence 
on whether youth test for HIV in Sub-Saharan Africa (SSA), particularly among vulnerable populations 
of youth.6 First, studies have shown that risk behavior is lower among orphans living in residential 
care than in family-based care, a factor which may drive HIV testing.21 Second, previous studies 
found that living with siblings was associated with testing.6 Our study, however, did not reveal this. 
We found both that living in a residential vs. a family-based care environment, and living with vs. 
without siblings were not statistically significantly related to past-year HIV testing among OSY.  
To better understand these null results, we conducted a couple of sensitivity analyses (see 
Appendices D-E) and a post-hoc analysis (see Appendices F-H) examining whether the living 
arrangements of OSY were predictive of recent use of Western health services, in general. As 
obtaining HIV testing reflects utilization of one specific health service, we expected the focal 
predictors of HIV testing would have a similar relationship to general health care utilization as they did 
in our main analysis of HIV testing. To assess this empirically, however, we used the same set of 
covariates from our primary analysis, with the following exception: we did not include covariates 
specifically linked to HIV testing (ever testing for HIV; HIV knowledge; HIV stigmatizing attitudes; and 
HIV risk perception). The dichotomous (yes/no) outcome variable of recent use of a Western health 
facility was measured by asking participants if they had used any Western health facility (hospital, 
health center, pharmacy, community health worker, maternal and child health clinic, mobile clinic, or 
private physician) in the past six months at Round 11. In our sample, there were 204 individuals 
(48%) who had recently accessed a Western health facility at Round 11. As in our primary analysis of 
HIV testing predictors, living in family-based care (AOR: 0.706 [95% CI: 0.434, 1.149]) and living with 
siblings (AOR: 1.710 [95%CI: 0.643, 4.546]) were not statistically significantly related to recent use of 
a Western health facility at Round 11.  
Results from our primary and post-hoc analyses do several important things. First, they add 
new data to inform an ongoing political debate about the best way to care for orphans: whether living 
in residential care environments leads OSY to engage in less healthy behaviors and have health 
outcomes that are systematically worse than those living in family-based care environments.1,4 In fact, 
one of the primary purposes of the POFO study was to provide more rigorous and contemporary data 
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to inform this debate.3 Our results do just that, revealing no systematic differences in past-year HIV 
testing, or recent use of a Western health facility, between OSY living in different care environments. 
The null findings suggest, instead, that efforts should focus on identifying whether and how more 
nuanced characteristics, such as the quality of care environments, affect health outcomes among 
OSY. For example, a recent study conducted using the full POFO sample of participants at POFO 
Round 7, found that the quality of caregiving that orphans received (including being food secure, and 
having adequate shelter, a consistent caregiver, and access to health care) was significantly related 
to their psychosocial wellbeing, while the type of care environment (residential/family-based care) 
was not.178 Additionally, several other studies conducted among youth in SSA have also indicated 
that supportive caregivers133 and conversations with caregivers about HIV36 were positively 
associated with HIV testing. Although researchers have recently demonstrated the importance of 
engaging caregivers in HIV prevention programming for OSY, they have not yet examined whether or 
how an OSY’s relationship with their caregiver might impact their HIV testing behavior.179 This may be 
an important area for future research. 
Second, our results stand in contrast to previous research which found  that, among youth 
and orphaned youth in Malawi, living with a sibling was positively associated with HIV testing.6 
Although sibling relationships have the potential to positively influence health behaviors, such 
relationships are also complicated and may not always lead to positive health outcomes. For 
example, conversations with siblings about whether one should test for HIV had mixed results on the 
testing decisions of Zambian youth, according to a qualitative study.133 In that study, some siblings 
discouraged HIV testing due to concerns that a positive result might to lead to poor mental health or 
suicide, while others offered encouragement for HIV testing. Furthermore; for most individuals, family 
influence decreases during adolescence as peer influence increases.136 Our null findings related to 
sibling arrangements suggest that the HIV testing decisions of OSY, like those of other youth, may 
not be consistently influenced, either positively or negatively, simply by whether they live with their 
siblings. 
Of note, neither sexual risk behavior nor perceived HIV risk were significant predictors for 
past-year HIV testing in our sample. In fact, only about 10% of our sample (n= 41), aged 16-20 at the 
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time of assessment (POFO Round 10), reported engaging in sexual HIV risk behavior, which for this 
study was defined as “engaging, in the past year, in unprotected sex, sex while under the influence of 
drugs or alcohol, transactional sex, or having multiple sex partners.” While this combined measure of 
risky sexual behavior is unique to our study, compared with national level data from our focal 
countries, this proportion is relatively low. In Tanzania, for example, unprotected last sex among 15-
19 year old youth was as high as 70% among females and 43% among males, according to the most 
recent HIV/AIDS and Malaria Indicator Survey.114 Furthermore, in a simple post-hoc analysis (data 
not shown) of our data, we observed that, of those who reported past-year HIV testing (n=158) at 
Round 11, only 17% (n=28) reported having ever engaged in sexual intercourse, and only 11% 
(n=17) reported having engaged in sexual HIV risk behavior at Round 10.  
Taken together, the low rates of both sexual risk behavior and HIV risk perceptions we found 
could be attributed to several factors. First, they could be an artifact of social desirability bias, with 
OSY declining to self-report their actual sexual experience, risk behavior, or risk perception. 
Alternatively, the findings could mean that OSY are testing for HIV despite a true lack of sexual HIV 
risk behavior and risk perception; if this is the case, we need to better understand what drives OSY to 
test. Our analysis focused heavily on individual-level factors, though there may be higher-level factors 
at play as well. For example, a systematic review and meta-analysis of community-based approaches 
to HIV testing and counseling, revealed school and community-based testing services are useful 
venues where HIV testing may be driven more by normative and structural factors, and less by 
individual-level risk factors.180 Similarly, policies and campaigns highlighting the growing prevalence 
of orphans in the region, coupled with an increasing awareness of the need to test for “slow-
progressors” (youth who acquired HIV at birth but have remained untested with no symptoms of 
disease well into adolescence),85,89 may contribute to an increase in provider-initiated HIV testing of 
OSY, regardless of their sexual experience.  
Somewhat unexpectedly we found that, even after removing pregnant women from our 
sample, female participants were more likely to report having undergone past-year HIV testing than 
male participants. At first glance, this may not seem surprising, as Demographic and Health Service 
(DHS) data from Ethiopia, Kenya and Tanzania, all, similarly indicate female youth were more likely to 
 
 65 
have tested for HIV than male youth.47,112,115 However, those studies included pregnant women, which 
substantially contributes to the gender differences in HIV testing. We propose a couple of 
explanations for why non-pregnant female youth were more likely to report HIV testing than their male 
counterparts. The first regards access. Traditional male gender norms may have discouraged male 
OSY from accessing HIV testing, as has been the case in research conducted in SSA among other 
populations.152,174,175 Furthermore, female OSY may have experienced greater health needs than 
male OSY, perhaps as a result of reproductive health needs, resulting in more frequent opportunities 
to access and receive HIV testing. The second explanation regards policy. In each of these countries, 
researchers and policymakers alike have identified adolescent and young women as a group at 
elevated risk of HIV acquisition.46,48,102 It is possible that such policies have resulted in increased HIV 
testing, specifically of female youth, including female OSY. These explanations, however, should be 
examined in future research.  
Finally, our moderation analysis was informed by Gender Socialization Theory and Stages of 
Psychosocial Development which, together, suggested that male and female youth may be 
differentially socialized to engage in health behaviors, including HIV testing, and that predictors of HIV 
testing may not be as strong for boys as they are for girls.31,32,156,181 We coupled this theoretical 
rationale with limited empirical evidence reflecting the potential for a relationship between sibling 
arrangements and past-year HIV testing to vary by gender,6 hypothesizing not only that living with 
siblings would be positively associated with past-year HIV testing, but also that it would be stronger 
for female OSY than male OSY. However, our results revealed no such moderation. While other 
studies have shown predictors of HIV testing, such as HIV knowledge, to be stronger among female 
youth than male youth,37 our findings reveal that living with siblings did not affect HIV testing behavior 
of female and male OSY differentially in our sample. As we described earlier, it may be that the 
health-seeking behavior of OSY, regardless of their gender, is less influenced by whether they live 
with their siblings and more influenced by the relationships they have with their caregivers or their 
peers.  
This study has a number of limitations to consider when interpreting the results. Because 
participants were not asked detailed information about the motivations and circumstances under 
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which they tested for HIV, we were unable to ascertain why they did or did not test for HIV, or where 
they tested. Knowing this would have helped us better understand the extent to which individual-level 
or higher-level factors might have influenced their testing behavior. Also, the HIV stigmatizing 
attitudes measure was not originally developed for stigmatizing attitudes towards children with HIV 
and had minimal variability. It is possible that a scale designed to assess perceived stigma or fear of 
a positive HIV test result (as opposed to stigmatizing attitudes towards children living with HIV) could 
have demonstrated more variability, and possibly shown an impact on HIV testing, particularly if it 
were designed specifically for our study population. Similarly, other variables have been identified as 
important predictors for HIV testing among youth in SSA (ex. distance to a health facility and 
communicating about HIV with caregivers); yet, we were unable to assess them in this secondary 
analysis. The self-reported nature of the data is also a potential limitation as it could have led to social 
desirability bias, with participants responding in ways they expected the interviewer or society at large 
wanted them to respond. Finally, given our somewhat small sample size, as we may not have had 
enough power to detect an interaction effect in our moderation analysis. 
Our study also has a number of important strengths. First, it leverages data from a unique, 
ongoing multi-country longitudinal cohort study among orphans and separated youth, a highly 
vulnerable group that has been historically challenging to follow with longitudinal research.3 Next, the 
two-stage random sampling design, with limited drop-outs from recruitment, resulted in unbiased and 
largely representative samples of OSY living in residential and family-based care. This is an important 
feature, as it allows for comparisons between types of care environments while also facilitating the 
generalizability of the results beyond that of the study participants to OSY in similar SSA settings. 
And finally, our study was theory-driven, drawing heavily from the Behavioral Model for Vulnerable 
Populations, Gender Socialization Theory and the Stages of Psychosocial Development.  
Conclusion 
OSY in our sample reported higher past-year HIV testing rates than youth in general have 
reported in separate population-level studies of youth in SSA, though rates remain well below UN 
targets. Of note, the living arrangements of OSY had no impact on their HIV testing behavior. These 
results provide evidence against the notion that OSY living in residential care settings have 
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systematically worse health behaviors and health outcomes than those living in family-based care. 
Furthermore, while it was reassuring that a relatively small proportion (10%) of OSY aged 16-20 
reported engaging in risky sexual behavior, neither risky sexual behavior nor HIV risk perception were 
associated with past-year HIV testing in our sample. The factors that do drive testing in this 
population remain largely unknown, though female OSY, outside of the context of antenatal care, 
were more likely to have tested for HIV than male OSY. We propose several recommendations for 
future research: 1) directly comparing HIV testing rates, motivations and circumstances between OSY 
and non-OSY; 2) identifying relationship, community or policy-level factors that influence HIV testing 
among OSY; and 3) increasing the access and opportunities for OSY to test for HIV should they so 













Table 2. Confirmatory Factor Analysis Results for 9-Item Stigmatizing Attitudes Towards Children 
Living with HIV 






n (% yes) 
Weighted 
% yes 
Do you think it is okay to provide less food 
to children who have HIV? 
417 0.68 15 (3.55%) 2.54% 
Do you think it is okay to not allow children 
to go to school who have HIV? 
418 0.92 9 (2.13%) 1.56% 
Do you think it is okay that children who 
have HIV have to do more chores at home? 
418 0.67 20 (4.73%) 3.41% 
Do you think that it is okay to bully or tease 
children who have HIV? 
417 0.89 6 (1.42%) 1.06% 
Do you think it is okay to not talk to or avoid 
children who have HIV? 
415 0.73 27 (6.38%) 4.85% 
Do you think that children who have HIV 
are dirtier than other children? 
415 0.64 23 (5.44%) 4.47% 
Do you think that children who have HIV 
are less well-behaved than other children? 
414 0.83 20 (4.73%) 3.59% 
Do you think that children who have HIV 
are slower learners compared to other 
children? 
412 0.68 18 (4.26%) 3.33% 
Do you think that children who have HIV 
are naughtier than other children? 
411 0.76 5 (1.18%) 0.98% 
 
Model Fit Tests  Model Fit Statistics 
Kruder-Richardson (KR-20) 0.64 
Root Mean Square Error of Approximation 
(RMSEA)  
0.03 









Table 3. Characteristics of the Sample of 423 OSY in Ethiopia, Kenya and Tanzania  














(% or 95%CI) 
Weighted 
% 
Primary Predictors          
Care environment at Round 9  423   181   242   
Residential  158 (37.35%) 52.37%  67 (37.02%) 55.26%  91 (37.60%) 50.23% 
Community-based  265 (62.65%) 47.63%  114 (62.98%) 44.74%  151 (62.40%) 49.77% 
Sibling arrangement at Round 9  415   174   241   
Living without sibling(s)  111 (26.75%) 42.71%  42 (24.14%) 39.73%  69 (28.63%) 44.86% 
Living with sibling(s)  304 (73.25%) 57.29%  132 (75.86%) 60.27%  172 (71.37%) 55.14% 
Control Variables          
Ever tested for HIV at Round 10 397   172   225   
No   216 (54.41%) 44.78%  79 (45.93% 41.40%  102 (45.33%) 47.42% 
Yes  181 (45.59%) 55.22%  93 (54.07%) 58.60%  123 (54.67%) 52.58% 
Predisposing Factors          
Orphan status (time-fixed) 423   181   242   
Maternal orphan  52 (12.29%) 9.92%  27 (7.18%) 12.35%  25 (10.33%) 8.13% 
Paternal orphan  207 (48.94%) 37.92%  85 (46.96%) 34.19%  122 (50.41%) 40.69% 
Double orphan  128 (30.26%) 45.58%  56 (30.94%) 47.48%  72 (29.75%) 44.17% 
Separated orphan  36 (8.51%) 6.58%  13 (7.18%) 5.99%  72 (29.75%) 7.01% 
Country at baseline (time-fixed)  423   181   242   
Ethiopia   157 (37.12%) 53.48%  67 (37.02%) 53.57%  90 (37.19%) 53.42% 
Tanzania  38 (8.98%) 6.24%  21 (11.60%) 8.09%  17 (7.02%) 4.86% 
Kenya  228 (53.90%) 40.28%  93 (51.38%) 38.34%  135 (55.79%) 41.72% 
Gender at baseline (time-fixed) 423   181   242   
Male   242 (57.21%) 57.45%  -- --  -- -- 
Female   181 (42.79%) 42.55%  -- --  -- -- 












































(% or 95%CI) 
Weighted 
% 
Educational attainment at 
Round 10 
409   174   235   
Under target  245 (50.90%) 55.04%  109 (62.64%) 53.79%  136 (57.87%) 55.93% 
On target  66 (16.14%) 14.83%  30 (17.24%) 17.42%  36 (15.32%) 12.97% 
Above target  98 (23.96%) 30.13%  35 (20.11%) 28.79%  63 (26.81%) 3.11% 

















HIV Knowledge Items (% 
correct) 
         
Coughing and sneezing DO NOT 
spread HIV. 
395 205 (51.90%) 54.23% 172 105 (61.05%) 61.35% 223 100 (44.84%) 48.52% 
A person can get HIV by sharing a 
glass of water with someone who 
has HIV. 
398 368 (92.46%) 94.14% 172 164 (95.35%) 96.65% 226 204 (90.27%) 92.13% 
Pulling out the penis before a man 
climaxes/cums keeps a woman 
from getting HIV during sex. 
320 294 (91.88%) 92.47% 136 130 (95.59%) 96.56% 184 164 (89.13%) 89.39% 
A woman can get HIV if she has 
anal sex with a man. 
302 150 (49.67%) 43.08% 130 67 (51.54%) 44.26% 172 83 (48.26%) 42.17% 
Showering, or washing one’s 
genitals/private parts, after sex 
keeps a person from getting HIV. 
326 306 (93.87%) 93.80% 139 134 (96.40%) 97.18% 187  172 (91.98%) 91.20% 
A woman cannot get HIV if she 
has sex during her period. 
325 316 (97.23%) 97.82% 142 136 (95.77%) 96.69% 183 180 (98.36%) 98.72% 
A person will NOT get HIV if she 
or he is taking antibiotics. 
356 343 (96.35%) 96.42% 152 147 (96.71%) 97.67% 204 196 (96.08%) 95.40% 
Having sex with more than one 
partner can increase a person’s 
chance of being infected with HIV. 
371 318 (85.71%) 77.98% 156 135 (86.54%) 76.19% 215 183 (85.12%) 79.39% 
Taking a test for HIV one week 
after having unprotected sex will 
tell a person if she or he has 
become infected with HIV from 
this unprotected encounter. 


























(% or 95%CI) 
Weighted 
% 
Using Vaseline or baby oil with 
condoms lowers the chance of 
getting HIV. 
284 254 (89.44%) 91.23% 116 100 (86.21%) 89.03% 168 154 (91.67%) 92.78% 
A woman’s breastmilk can 
transmit HIV. 
341 248 (72.73%) 66.71% 146 106 (72.60%) 65.20% 195  142 (72.82%) 68.00% 
Sexual violence can result in 
vaginal tears that make it easier 
for HIV to be transmitted. 
344 278 (80.81%) 75.71% 146 110 (75.34%) 71.89% 198 168 (84.85%) 78.85% 
Stigmatizing attitudes at Round 
10 

















Enabling Factors          
Food insecure at Round 10 421   179   242   
No  273 (64.85%) 73.72%  120 (67.04%) 74,37%  153 (63.22%) 73.24% 
Yes  148 (35.15%) 26.28%  59 (32.96%) 25.63%  89 (36.78%) 26.76% 
Recent use of a health facility at 
Round 10 
423   181   242   
No  241 (56.97%) 62.66%  100 (55.25%) 60.80%  141 (58.26%) 64.04% 
Yes  182 (43.03%) 37.34%  81 (44.75%) 39.20%  101 (41.74%) 35.96% 
Need Factors          
Perceived risk of HIV at Round 
10 
407   177   230   
No   332 (81.57%) 86.21%  140 (79.10%) 83.67%  192 (83.48%) 88.14% 
Yes  75 (18.43%) 13.79%  37 (20.90%) 16.33%  38 (16.52%) 11.86% 
Reported sexual risk behavior 
at Round 10 
423   181   242   
No  382 (90.31%) 92.43%  161 (88.95%) 90.73%  221 (91.32%) 9.37% 







Table 4. Outcome Variable, Past-Year HIV Testing at Round 11 















(% or 95%CI) 
Weighted 
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Table 5. Multivariable Longitudinal Logistic Regression Results for Predictors of Past-Year HIV 
Testing at Round 11 







Care environment    -- 
Residential Reference Reference  
Family-based care 1.26 (0.49, 3.23) 1.67 (0.70, 3.99) 0.25 
Sibling arrangement     
Living without sibling(s) Reference Reference -- 
Living with sibling(s) 0.77 (0.33, 1.79) 0.76 (0.31, 1.86) 0.54 
Ever tested for HIV    
No Reference Reference -- 
Yes 1.61 (0.86, 3.02) 1.50 (0.83, 2.73) 0.18 
Orphan status    
Maternal orphan Reference Reference -- 
Separated orphan 1.15 (0.52, 2.54) 1.39 (0.59, 3.30) 0.45 
Paternal orphan 0.81 (0.43, 1.53) 0.92 (0.46, 1.83) 0.81 
Double orphan 1.10 (0.43, 2.86) 1.06 (0.49, 2.29) 0.88 
Country    
Kenya Reference Reference -- 
Ethiopia 1.61 (0.79, 3.30) 1.41 (0.72, 2.77) 0.31 
Tanzania 0.89 (0.36, 2.17) 0.52 (0.18, 1.47) 0.22 
Gender    
Male Reference Reference -- 
Female 1.56 (1.06, 2.28) 1.59 (1.06, 2.37) 0.02 
Age 1.12 (0.93, 1.35) 1.08 (0.89, 1.31) 0.45 
Educational attainment    
Below target Reference Reference -- 
On target  1.25 (0.71, 2.22) 1.48 (0.79, 2.80) 0.22 
Above target  1.37 (0.83, 2.24) 1.31 (0.69, 2.48) 0.41 
HIV knowledge*  1.06 (0.78, 1.45) 0.99 (0.76, 1.28) 0.92 
Stigmatizing attitudes*  0.89 (0.68, 1.15) 0.98 (0.78, 1.25) 0.90 
Food insecure    
No Reference Reference -- 
Yes 0.83 (0.47, 1.49) 0.93 (0.50, 1.72) 0.82 
Recent use of a Western health facility    
No Reference Reference -- 
Yes 0.91 (0.46, 1.80) 0.97 (0.46, 2.03) 0.94 
Perceived risk of HIV    
No Reference Reference -- 
Yes 1.06 (0.55, 2.07) 1.28 (0.64, 2.56) 0.48 
Reported sexual risk behavior    
No Reference Reference -- 
Yes 1.53 (0.76, 3.04) 1.75 (0.83, 3.67) 0.14 
R square  0.08 0.04 
Interaction term sibling 
arrangement*gender 
 
0.98 (0.43, 2.24) 0.97 
*For interpretation purposes, we transformed average HIV knowledge and stigmatizing attitudes 
towards children living with HIV; in the above analysis, these variables represent a 10-unit change on 
the effect in the regression model, rather than a one-unit change. 
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CHAPTER 6. PAPER 2: SIBLINGS, SOCIAL SUPPORT AND HIV TESTING: LONGITUDINAL 
ASSOCIATIONS AMONG A COHORT OF ORPHANED AND SEPARATED YOUTH LIVING IN 
EASTERN SUB-SAHARAN AFRICA 
Introduction 
HIV incidence among youth aged 15-24 years is a growing public health concern, particularly 
for youth living in Sub-Saharan Africa (SSA), the region of the world most disproportionately affected 
by the epidemic.9,10,182 As such, the World Health Organization considers youth to be a priority 
population for HIV testing.45  
Among youth, orphaned and separated youth (OSY) are particularly vulnerable. These are 
individuals who have lost or been permanently separated from one or both parents.3,61 A systematic 
review and meta-analysis conducted in 2011 revealed that, compared to non-orphaned youth, OSY 
experience an increased risk of poor mental health, educational and economic outcomes, as well as 
higher rates of HIV risk behavior and HIV infection.11 Moreover, a 2017 analysis revealed that, 
despite their increased risks, OSY were less likely to undergo testing for HIV than non-orphaned 
youth.6  
Given these heighted vulnerabilities that OSY face, researchers have been exploring how the 
contexts and characteristics unique to orphans affect their health outcomes.3–5 One specific point of 
interest has been whether living with siblings affects the health outcomes of OSY, though results 
have been mixed.7,25–27,81,183 For example, in a qualitative study, OSY in Ethiopia who lived with 
siblings dropped out of school and worked in physically challenging capacities, such as farm labor, in 
order to care for younger siblings.183 In other studies, however, living with siblings was found to 
protect youth against poor psychosocial health outcomes,26,27 including by preventing them from 
internalizing symptoms of trauma and stress.25 Furthermore, living with siblings was associated with 
HIV testing among youth and orphans living in Malawi.6  Despite studies demonstrating an 
association between living with siblings and some health outcomes, no studies have examined the 
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mechanisms through which living with siblings may act to influence health behaviors of OSY, 
including their HIV testing behavior, which may in turn have an impact on health outcomes.6  
The Life Span Perspective of Social Support suggests that the contexts of one’s individual’s 
early family environment influences their perceived social support later in life; and this, in turn, 
influences health behaviors.24 Research conducted in SSA indicates siblings are a primary source of 
social support for orphans,27 and orphans who live with siblings report higher perceived social support 
than those who do not live with siblings.26 Moreover, among other populations, individuals with higher 
social support are both more willing28,125,133 and more likely to test for HIV.130 To our knowledge, 
however, these relationships have not yet been explored among OSY. This is an important gap, as 
perceived social support is a modifiable factor that could be targeted in HIV testing interventions for 
OSY.  
The aim of this paper, therefore, is to longitudinally examine whether perceived social support 
mediates a relationship between living with siblings and HIV testing among a cohort of OSY in 
Ethiopia, Kenya and Tanzania. Specifically, we hypothesize: 1) living with siblings will be positively 
associated with perceived social support; 2) perceived social support will be positively associated with 
an increased likelihood of reporting past-year HIV testing; and 3) perceived social support will partially 
mediate the positive relationship between living with siblings and past-year HIV testing among 
orphaned youth. To assess these hypotheses, we used data collected as part of a larger study. 
Methods  
Study Design and Data Collection 
Data for this secondary analysis come from the Positive Outcomes for Orphans (POFO) 
study, an ongoing prospective cohort study initiated in 2006 (NICHD 5R01HD046345). Detailed 
information about the POFO study can be found elsewhere.3 In brief, POFO employed a two-stage 
random sampling design at baseline in each study site (Hyderabad, India; Nagaland, India; Bungoma 
District, Kenya; Kilimanjaro Region, Tanzania; Battambang District, Cambodia; and Addis Ababa, 
Ethiopia). Within each study site, sampling was further stratified by care environment (residential care 
centers and family-based care environments). The two-stage random sampling design included, for 
stage one, the sampling of care environments, followed by the sampling of age-eligible children within 
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those care settings for stage two. The large, representative cohort from all six study sites at POFO 
baseline comprised a total of 2,837 participants between the ages of 6 and 12.  
Since 2006, there have been a total of 11 rounds of data collection. Initial rounds of data 
collection occurred biannually, while later rounds occurred approximately annually. At each round, the 
same cohort of POFO participants took part in self-reported, structured interviews, conducted in local 
languages with trained research staff.  
Analytic Sample 
We conducted this secondary data analysis on a sub-set of POFO participants. To obtain our 
final analytical sample, we took a number of steps. We began with POFO participants who, at 
baseline, were living in either Ethiopia, Kenya or Tanzania (n=1500), as our focus was on OSY in 
SSA. Next, we included only those who were present for each of the last three rounds of data 
collection, as this enabled us to conduct a fully longitudinal mediation analysis. This meant only those 
who were present at POFO Rounds 9, 10 and 11 were included in our sample (n=712); these rounds 
of data collection were conducted approximately yearly from 2013-2015. Furthermore, because HIV-
related questions were only asked of POFO participants aged 16 or older, we included only 
participants who, at POFO Round 10, were at least 16 years old (n=465).  Next, we included only 
participants who were HIV negative (n=461) at Round 10 and not pregnant at Round 11 (n=451), as 
individuals who were either living with HIV or pregnant would likely have unique testing behaviors 
compared to the rest of the sample. Finally, only those who answered questions about HIV testing 
behavior at Round 11 (n=423) were included in our final analytical sample, as past-year HIV testing 
was our primary outcome. However, we did conduct sensitivity analyses, including chi-square and t-
tests, to assess whether participants meeting all but this last inclusion criteria (n=451) and those 
included in the final analytic sample (n=423) differed with regard to covariates; no significant 
differences were detected.  
Measures 
Outcome measure: Past-Year HIV Testing at Round 11. We combined responses from two 
separate questions to create a dichotomous (yes/no) variable reflecting whether a participant had 
tested for HIV in the past year. The first question asked: “Have you ever been tested for HIV?” For 
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those who answered yes, the subsequent question probed: “How long ago (in the past three 
months/in the past year/more than a year ago) was your last HIV test?”  
Primary Predictor Variable: Sibling Arrangements at Round 9. For our primary predictor 
variable, we similarly combined responses from two separate questions to create a dichotomous 
(with/without) variable reflecting whether participants lived with one or more siblings. Interviewers 
asked participants: 1) “Of the adults and children living in your house, how many of them are your 
brothers?;” and 2) “Of the adults and children living in your house, how many are your sisters?” Those 
who indicated they lived with at least one brother or sister were coded as living with sibling(s).  
Mediator Variable: Perceived Social Support at Round 10. To assess perceived social 
support, interviewers administered a slightly adapted version of the validated, 18-item, Medical 
Options Study (MOS) self-reported social support scale to participants (Table 6).160 The adapted 
version used by the POFO research team was identical to the original scale, except that it excluded 
two items which, based on thorough pretests conducted within each country, were deemed not 
culturally salient. Responses for all items were in the form of a 5-point Likert scale: 0) none of the 
time; 1) a little of the time; 2) some of the time; 3) most of the time; and 4) all of the time. For analysis 
and interpretation purposes, we averaged responses, as doing so enabled us to map the averages 
back onto the response options. Although not normally distributed, we examined perceived social 
support as a continuous variable not only because it is inherently continuous, but also because when 
we conducted the analysis with it as an ordinal variable, the results did not change. Additionally, our 
analytical methods were robust to non-normality (see below under Data Analysis). 
Covariates. We chose covariates for this analysis based on a thorough review of theoretical 
and empirical literature assessing factors likely to influence HIV testing among youth in SSA. 
Moreover, as is standard with mediation analyses, we included covariates specific to the a-path (in 
our case, a linear regression of the mediator, perceived social support, on the focal predictor variable, 
sibling arrangement) and the b-path (again, in our case, a logistic regression of the outcome variable, 
past-year HIV testing, on the mediator, perceived social support).  
For our linear regression, we included the following covariates measured at POFO baseline: 
country (Ethiopia/Kenya/Tanzania); care environment (residential/family-based care); gender 
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(male/female); and orphan status, a widely utilized term indicating whether someone had been 
permanently separated from one or both parents (separated orphan), or had lost a mother (maternal 
orphan), a father (paternal orphan), or both parents (double orphan).3 We also included age 
(measured in years) and a measure of perceived social support that was assessed using the same 
MOS social support scale described above; these covariates were measured at POFO Round 9 in 
2013.  
For our logistic regression of factors related to the outcome variable of past-year HIV testing, 
we included covariates specific to the relationship between perceived social support and HIV testing. 
We included: country (Ethiopia/Kenya/Tanzania); care environment (residential/family-based care); 
gender (male/female); orphan status (separated/maternal/paternal/double), each measured at POFO 
baseline. We also included covariates measured at POFO Round 10 in 2014: age; educational 
attainment; HIV knowledge; HIV stigmatizing attitudes; use of a Western health facility; food 
insecurity; perceived risk of HIV; and sexual risk behavior; as well as a variable assessing whether 
participants had ever tested for HIV.  
“Age” was captured in years and calculated based on an assessment of participants’ 
birthdates at baseline. “Educational attainment” was assessed using country-specific targets to 
determine whether participants were: below target; on target; or above target for their grade-for-age. 
“HIV knowledge” was assessed using an adapted version of the HIV KQ18 index.158 The adapted 
version included 12 dichotomous (true/false) items, selected based on pretest results within the 
POFO countries, and scores represented the proportion of correctly answered items.  
“HIV stigmatizing attitudes” towards children living with HIV were assessed using a scale 
comprised of dichotomous (yes/no) items. The items, originally totaling 16, are unique to the POFO 
study. They were initially developed to assess stigmatizing attitudes towards orphanhood, though 
subsequent adaptation resulted in creation of parallel items assessing other forms of stigmatizing 
attitudes, including attitudes towards children living with HIV. To prepare this variable for analysis, we 
first ensured all items were coded such that a “yes” on any given item represented endorsement of 
the stigmatizing attitude assessed by that item. We then fit a confirmatory factor analysis (CFA) 
model, using the weighted least squares with adjustments for the mean and variance (WSLMV) 
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estimator, and loading all 16 items onto one factor. This single unidimensional model, however, did 
not reasonably represent the data. As such, we consulted the HIV Stigma Framework, which was 
developed as a means to more consistently conceptualize and measure individual-level HIV stigma – 
both from the point of view of those who are HIV-negative and from the point of view of those who are 
HIV-positive.159 For HIV-negative individuals, the frameworks suggests HIV stigma works through 
individual-level mechanisms of: 1) prejudice, defined as blame and judgement; 2) discrimination, 
including fear of infection as well as support of discriminatory practices, actions or policies for 
individuals living with HIV/AIDS; and 3) stereotyping, defined as the endorsement of beliefs that 
certain types of people have HIV/AIDS. We then used this framework to identify items most likely to 
impact HIV testing.  This process resulted in nine items that both were theoretically aligned with HIV 
stigmatizing attitudes and produced acceptable model fit statistics (Table 7). We averaged scale 
scores such that scores represented the average proportion of items with which a participant agreed.  
A dichotomous (yes/no) variable, “recent use of a Western health facility”, assessed whether, 
in the past six months, participants had been a patient at one or more of the following: a hospital; 
health center; pharmacy; maternal and child health clinic; or a private physician. To assess individual 
economic well-being, interviewers measured “food insecurity” by asking participants how frequently in 
the past six months, they had gone without eating while hungry. Based on the response distribution, 
we dichotomized this variable (yes/no) to reflect whether or not someone had experienced food 
insecurity more than once in the past-six months. To assess “HIV risk perception”, interviewers asked 
participants a single question: “How high do you think your risk is for getting HIV?” Again, for our 
analysis, we examined the response distribution and subsequently created a dichotomous (no 
risk/some or more risk) variable assessing HIV risk perception. “Sexual risk behavior” was assessed 
as a dichotomous (yes/no) variable reflecting participants’ indication of whether or not they had 
participated in one or more of the following activities during the past year: unprotected sex; sex while 
under the influence of alcohol or drugs; transactional sex; or sex with multiple partners. Finally, we 
included a variable indicating whether a given participant reported, at Round 10, that they had “ever 




Data Analysis  
We used Stata 14.2 to clean and descriptively assess all data. For both the descriptive and 
the mediation analyses, we applied standard survey methods to account for the complex survey 
design. To do this, we used a stratification variable for the countries, a clustering variable for the care 
environments, and standard survey weights to assure representativeness of the sample within our 
focal countries. In our descriptive analyses, we also report unweighted percentages, which reveal 
characteristics specifically found in our analytical sample. These unweighted percentages are what 
we used to describe our sample below. To conduct our mediation analysis, we used Mplus 7.0 which 
employs a counterfactually-based method to appropriately assess the indirect effect of a continuous 
mediator and a binary outcome.168 Finally, to account for missing data, we used full information 
maximum likelihood,176 which has been used in similar analyses.169 Additionally, we used the robust 
estimator MLR.  
Results 
Descriptive Analysis (Table 8) 
About half of the participants lived in Kenya (53.90%); about a third in Ethiopia (37.12%), and 
the remaining in Tanzania (8.98%). About half were considered paternal orphans (48.94%), while 
about one third were double orphans (30.26%); fewer were maternal (12.29%) or separated (8.51%) 
orphans. A little more than half (57.21%) of the participants were male OSY. At Round 9, most 
participants were living in family-based care settings (62.65%) and reported living with a sibling 
(73.25%). The average perceived social support score at this round was 2.76 on a scale from 0-4; 
indicating that, on average, participants perceived they had social support nearly “most of the time”.  
At Round 10, participants’ average age was about 17 years (ranging from 16-20 years). Half 
(50.90%) of participants were classified as being below their target grade-for-age. About a third 
(35.15%) reported experiencing recent food insecurity and 43% had accessed a Western health 
facility in the past six months. Participants who answered all twelve HIV knowledge items (n=220), on 
average, answered 78% of HIV knowledge items correctly. On average, participants agreed with 4% 
of the stigma items, indicating limited presence of HIV stigmatizing attitudes towards children living 
with HIV. Less than one-fifth (18.43%) of participants perceived themselves to be at risk of HIV, while 
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about one-tenth (9.69%) reported engaging in sexual HIV risk behavior. Despite this, about half 
reported having ever tested for HIV (54.41%) at Round 10. Finally, the average perceived social 
support score at Round 10 was 2.97, indicating that, on average, participants perceived they had 
social support “most of the time.”  
At Round 11, just over a third (37.35%) of participants reported that they had undergone HIV 
testing in the past year.   
Mediation Analysis (Tables 9-11) 
 In the linear regression of perceived social support at Round 10 on living with siblings at 
Round 9, controlling for covariates (Table 9), we found that living with siblings was not statistically 
significantly related to perceived social support. However, we found that OSY living in family-based 
care had lower perceived social support at Round 10 than those living in residential care (beta: -0.23 
[95%CI: -0.42, -0.03]; p-value: 0.02). We also found that female OSY had higher perceived social 
support at Round 10 than male OSY (beta: 0.29 [95%CI: 0.09, 0.49]; p-value: 0.00) (see also 
Appendix I). Moreover, participants with higher perceived social support at Round 9, had higher 
perceived social support at Round 10 (beta: 0.27 [95%CI: 0.13, 0.41]; p-value: 0.00).  
In the logistic regression of past-year HIV testing at Round 11 on perceived social support at 
Round 10, controlling for covariates (Table 10), we found that those who reported higher perceived 
social support at Round 10 were statistically significantly more likely (at the alpha = 0.05 level) to 
report past-year HIV testing than those with lower perceived social support (AOR: 1.27 [95%CI: 1.01, 
1.61]).  We also identified a couple of trends. There was a trend (p = 0.05) toward female OSY being 
more likely to report past-year HIV testing than male OSY (AOR: 1.49 [95%CI: 1.01, 1.60]). There 
was also a trend (p = 0.08) for those who reported that they had previously tested for HIV at Round 
10 to be more likely to report past-year HIV testing at Round 11 (AOR: 1.67 [95%CI: 0.95, 2.95]).  
Notably, however, our results also revealed there was no statistically significant direct effect 
between living with siblings and past-year HIV testing (AOR: 0.80 [95%CI: 0.32, 1.99]; p-value: 0.64). 
Likewise, when we examined the indirect effect of living with siblings at Round 9 on past-year HIV 
testing at Round 11, through perceived social support at Round 10, this effect was not statistically 
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significant (AOR: 0.95 [95%CI: 0.90, 1.01]; p-value: 0.11). There was also no total effect of sibling 
arrangements on past-year HIV testing (AOR: 076 [95%CI: 0.30, 1.93]; p-value: 0.57). (Table 11) 
Discussion 
As hypothesized, in our longitudinal study of 423 orphaned and separated youth (OSY) living 
in Ethiopia, Kenya and Tanzania, we found that the higher an OSY’s perceived social support, the 
more likely they were to report recent HIV testing. Contrary to our other hypotheses, however, which 
were grounded in both empirical and theoretical literature, perceived social support did not mediate a 
relationship between living with siblings and past-year HIV testing. In fact, living with a sibling was not 
statistically significantly predictive of either perceived social support or HIV testing.  
Nevertheless, our finding that the higher an OSY’s perceived social support, the more likely 
they were to report past-year HIV testing has important implications for intervention development. For 
instance, such information could be leveraged to develop interventions that enhance HIV testing 
among OSY by fostering greater perceived social support. Studies of HIV testing interventions 
specifically targeting social support have demonstrated efficacy in other populations, particularly 
among men who have sex with men (MSM),184 but have not yet been evaluated among OSY, nor 
among youth in SSA. Furthermore, the DREAMS (Determined, Resilient, Empowered, AIDS-free, 
Mentored and Safe) Initiative is currently working to combat HIV in countries most affected by the 
virus, and one component of the DREAMS Initiative includes peer support activities to increase HIV 
testing among female youth in SSA.185,186 A formal evaluation of the effects of this aspect of the 
DREAMS Initiative on HIV testing, ideally with an assessment of the role that enhanced social 
support may play in its effects, may provide additional evidence that perceived social support is a key 
driver of HIV testing among female youth. If this is the case, we propose HIV testing interventions 
consider enhancing perceived social support by using peer navigators or peer support groups among 
youth in general as a key strategy; so doing might increase HIV testing among youth, and importantly, 
might also increase HIV testing among OSY without specifically targeting (and potentially 
stigmatizing) an already vulnerable group.    
Several phenomena may help explain our null findings regarding the association of sibling 
relationships with our mediator and outcome variables. First, sibling relationships among OSY may be 
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more complex than we anticipated, and whether they lead to enhanced social support may largely 
depend on an individual’s unique circumstances. For example, the perceptions OSY have of social 
support may have less to do whether they live with their siblings, and more to do with the nuances of 
their sibling relationships, including how harmonious their relationships with their siblings are, as was 
the case in a study assessing the influence of sibling relationships on the psychosocial adjustment of 
adolescent African Americans.187 Such perceptions may also depend on the gender or gender-match 
of the sibling pair, as well as the birth order or age difference between the siblings. For example, 
perceived social support was strongest among female youth with older sisters in a study assessing 
conditions of support among dyads of adolescent siblings living in the United States.188 Second, with 
an average age of 17 at Round 10, OSY in our cohort may have leaned less on their siblings as their 
primary sources of overall social support than they would have when they were younger. Instead, it is 
plausible that these youth were at an age where decisions, including health-seeking decisions, were 
more heavily influenced by the support they perceived from their peers than from their siblings. This is 
consistent with the concept that sources of social support in the general population typically change 
from familial to peer relationships during adolescence and young adulthood.136,189 Future research 
that identifies and leverages the sources OSY turn to for social support when making health-seeking 
decisions, such as whether to test for HIV, could help to inform the development of interventions 
seeking to increase HIV testing among OSY by enhancing their perceived social support.  
Somewhat surprisingly, we found that OSY living in family-based care had lower perceived 
social support than those living in residential care centers. Yet, recent studies conducted in SSA 
seem to support this possibility. For example, a study of social support among orphans aged 10-25 
living in Rwanda, reported that orphans living in residential care centers expressed higher levels of 
perceived social support than those living in other types of care environments.190 Likewise, a study 
assessing the impact of the care environment on sexual risk behavior of orphans aged 10-18 in 
Kenya, found that those who lived in residential care centers were more likely to report having a 
supportive caregiver than those who lived in family-based care.21 The relationship we found between 
the care environment and perceived social support may have occurred for a couple of different 
reasons. The first relates to abuse. Some studies, including one conducted with data from all six 
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POFO study sites, have shown higher rates of physical and sexual abuse among orphans living in 
family-based care than those living in residential care centers.21,191 It may be that the presence of 
abuse diminishes overall perceived social support among OSY, as was shown in a study conducted 
among African American adolescent and young women.192 The second reason relates to resources. 
Recent studies conducted in SSA have shown family-based care environments may not always have 
the financial resources afforded a residential care center.70 OSY living in family-based care 
environments that are experiencing economic hardship may be less likely to perceive high levels of 
social support as they are likely to feel their presence results in an added burden on the family. 
Additional research should, therefore, explicitly examine the circumstances under which the care 
environment impacts an OSY’s perception of social support.   
Finally, we also found some important gender differences. First, female OSY had higher 
perceived social support than their male counterparts. This is consistent with findings from a 
systematic review of the peer relationship processes among children and adolescents.193 The authors 
noted that social support was more commonly seen as a coping response to stressful life events 
among female youth as compared to male youth. The authors also noted that the gender difference 
they identified was most pronounced during adolescence and young adulthood. Furthermore, a study 
assessing peer socialization among adolescents revealed that girls may be more heavily influenced 
by dyadic relationships, while boys may be more heavily influenced by group relationships.39 While 
our findings do uncover a potential need to increase overall perceived social support among male 
OSY, future interventions designed to increase perceived social support among OSY in general may 
also need to consider gender-differentiated approaches, such as peer navigators for girls and peer 
support groups for boys.   
 Second, we found that female OSY had a 50% greater odds of testing for HIV than male 
OSY. This is a particularly interesting finding, not just because perceived risk of HIV, and reported 
sexual risk behavior, were only slightly higher among female OSY than among male OSY (16% vs. 
12%, and 9% vs. 6%, respectively) (see Appendices J-K), but because our sample excluded pregnant 
women who would have likely received HIV testing as part of antenatal care, which subsequently, 
could have explained the gender difference. Instead, it is possible that traditional male gender norms, 
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or use of other reproductive health services, facilitated greater access and opportunities for female 
OSY to test for HIV, compared to male OSY.175 Furthermore, an increasing global focus on the 
importance of testing adolescent and young women for HIV,186 largely due to their increased risk of 
HIV compared to their male counterparts,194 may have resulted in the application of gender-
differentiated policies for provider initiated HIV testing.195  
This study is not without limitations. First, the data were self-reported by OSY and could, 
therefore, be subject to response bias, with youth reporting what they, or their communities, think 
should be reported, regardless of what actually occurred. Next, our results cannot be interpreted as 
causal; we did not manipulate perceived social support, nor did we measure the effect of increased 
perceived social support on past-year HIV testing. Moreover, we only examined the effect of overall 
perceived social support, as we were under-powered to assess the effects of specific sub-types, 
despite the potential for doing so when using the MOS social support scale. It may be that emotional 
support, for example, has the greatest effect on past-year HIV testing for OSY but we could not 
assess whether this was the case. This could be an area for future research. Finally, we did not 
assess whether participants lived with siblings in early childhood, rather we measured this at POFO 
Round 9, when participants were between 15 and 19 years of age. Although it is possible that this 
was not “early enough”, we considered this to be appropriate as the Lifespan Perspective of 
Perceived Social Support does not specify ages.  
This secondary data analysis also included a number of strengths. First, the data were 
obtained from the Positive Outcomes for Orphans (POFO) study, a unique multi-country, longitudinal 
cohort study of orphaned and separated youth. POFO’s two-stage random sampling design, stratified 
by country and care environment, allows for results to be generalized to other OSY living in the areas 
from which the sample was drawn. Furthermore, the longitudinal nature of POFO facilitated a 
mediation analysis using three time points; this is a strength over the more commonly conducted two-
time point or cross-sectional analyses which do not account for temporality. Finally, our analysis was 
also theory-driven, drawing heavily from the Life Span Perspective of Social Support, as well as 




While we found no evidence that perceived social support mediated a relationship between 
living with siblings and past-year HIV testing, our analyses revealed several important findings. First, 
female OSY and those living in residential care centers, had higher perceived social support than 
male OSY and those living in family-based care environments, respectively. Furthermore, the higher 
an OSY’s perceived social support, the more likely they were to report past-year HIV testing. Future 
research and HIV testing interventions among OSY in eastern Sub-Saharan Africa should: 1) identify 
the sources from whom OSY draw their support for HIV testing; 2) identify and create gender-specific 
approaches to enhancing social support among OSY; and finally 3) consider using those approaches 
as key components of HIV testing interventions for orphaned and separated youth, and perhaps 





Table 6. MOS Perceived Social Support Scale Items  
How often is each of the following kinds of support available to you if you need it?* 
Emotional/ Instrumental support 
1. Someone you can count on to listen to you when you need to talk. 
2. Someone to give you information to help you understand a situation. 
3. Someone to give you good advice about a crisis. 
4. Someone to confide in or talk to about yourself or your problems. 
5. Someone whose advice you really want. 
6. Someone to share your most private worries and fears with. 
7. Someone to turn to for suggestions about how to deal with a personal problem. 
8. Someone who understands your problems. 
Tangible support 
9. Someone to help you if you were confined to bed. 
10. Someone to take you to the doctor if you needed it. 
11. Someone to prepare your meals if you were unable to do it yourself. 
12. Someone to help with daily chores if you were sick. 
Affectionate support 
13. Someone who shows you love and affection.** 
14. Someone to get together with for relaxation.** 
15. Someone who shows you love and affection. 
Positive social interaction  
16. Someone to have a good time with. 
17. Someone to get together with for relaxation. 
18. Someone to do something enjoyable with. 
Additional item  
19. Someone to do things with to help you get your mind off of things. 
*Response options include: None of the time (0); A little of the time (1); Some of the time (2); Most of 
the time (3); All of the time (4).  
**After pilot testing all items with OSY in each POFO study site, these two items were not asked of 





Table 7. Confirmatory Factor Analysis Results for 9-Item Stigmatizing Attitudes Towards Children 
Living with HIV 
Stigmatizing attitudes towards 
kids with HIV 
N Factor Loading 
Unweighted 
n (% yes) 
Weighted 
% yes 
Do you think it is okay to provide 
less food to children who have 
HIV? 
417 0.68 15 (3.55%) 2.54% 
Do you think it is okay to not allow 
children to go to school who have 
HIV? 
418 0.92 9 (2.13%) 1.56% 
Do you think it is okay that children 
who have HIV have to do more 
chores at home? 
418 0.67 20 (4.73%) 3.41% 
Do you think that it is okay to bully 
or tease children who have HIV? 
417 0.89 6 (1.42%) 1.06% 
Do you think it is okay to not talk to 
or avoid children who have HIV? 
415 0.73 27 (6.38%) 4.85% 
Do you think that children who 
have HIV are dirtier than other 
children? 
415 0.64 23 (5.44%) 4.47% 
Do you think that children who 
have HIV are less well-behaved 
than other children? 
414 0.83 20 (4.73%) 3.59% 
Do you think that children who 
have HIV are slower learners 
compared to other children? 
412 0.68 18 (4.26%) 3.33% 
Do you think that children who 
have HIV are naughtier than other 
children? 
411 0.76 5 (1.18%) 0.98% 
 
Model Fit Tests  Model Fit Statistics 
Krudder-Richardson (KR-20) 0.64 
Root Mean Square Error of 
Approximation (RMSEA)  
0.03 
Comparative Fit Index (CFI); 






Table 8. Characteristics of the Sample of 423 Orphaned and Separated Youth Living in Ethiopia, 





Outcome variables N 
Unweighted 
Number 
(% or 95%CI) 
Weighted 
percentages 
Past-year tested for HIV at Round 11 423   
No   265 (62.67%) 63.32% 
Yes  158 (37.35%) 36.68% 
Primary Predictors    
Lives with siblings at Round 9  415   
No  111 (26.75%) 42.71% 
Yes  304 (73.25%) 57.29% 
Mediator     
Average perceived social support at 
Round 10 







Average perceived social support at 
Round 10, by item  
How often do you have each of the 
following kinds of social support 
available to you? 
   
Someone you can count on to listen 
to you when you need to talk  
421 3.04 (2.94, 3.15) 3.12 (3.01, 3.22) 
Someone to give you information to 
help you understand a situation  
418 2.94 (2.83, 3.05) 2.99 (2.89, 3.09) 
Someone to give you good advice 
about a crisis  
419 2.98 (2.87, 3.09) 3.00 (2.89, 3.12) 
Someone to confide in or talk to 
about yourself or your problems  
421 2.79 (2.65, 2.92) 2.75 (2.56, 2.93) 
Someone whose advice you really 
want  
422 2.93 (2.81, 3.05) 2.92 (2.76, 3.08) 
Someone to share your most 
private worries and fears  
420 2.68 (2.55, 2.82) 2.62 (2.44, 2.80) 
Someone to turn to for suggestions 
about how to deal with a personal 
problem 
421 2.95 (2.84, 3.06) 2.94 (2.81, 3.06) 
Someone who understands your 
problems  
422 2.92 (2.80, 3.04) 2.94 (2.85, 3.03) 
Someone to help you if you were 
confined to bed  
420 3.30 (3.20, 3.39) 3.36 (3.26, 3.46) 
Someone to take you to the doctor if 
you needed it  
421 3.33 (3.24, 3.42) 3.43 (3.32, 3.54) 
Someone to prepare your meals if 
you were unable to do it yourself  
422 3.36 (3.27, 3.45) 3.43 (3.33, 3.53) 
Someone to help with daily chores if 
you were sick  
422 3.32 (3.23, 3.42) 3.43 (3.32, 3.54) 
Someone who shows you love and 
affection 
422 2.91 (2.78, 3.04) 3.02 (2.86, 3.18) 
Someone to have a good time with  422 2.88 (2.77, 3.00) 3.03 (2.88, 3.18) 
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Someone to get together with for 
relaxation  
420 2.73 (2.61, 2.85) 2.86 (2.68, 3.03) 
Someone to do something 
enjoyable with  
418 2.78 (2.66, 2.90) 2.90 (2.76, 3.05) 
Someone to do things with to help 
you get your mind off things  
420 2.75 (2.63, 2.88) 2.85 (2.69, 3.00) 
Control Variables    
Ever tested for HIV at Round 10 397   
No   181 (45.59%) 44.78% 
Yes  216 (54.41%) 55.22% 
Average perceived social support at 
Round 9 







Other Predictor Variables    
Country at baseline (time-fixed)  423   
Ethiopia  157 (37.12%) 53.48% 
Tanzania  38 (8.98%) 6.24% 
Kenya   288 (53.90%) 40.28% 
Gender at baseline (time-fixed) 423   
Male   242 (57.21%) 57.45% 
Female   181 (42.79%) 42.55% 
Orphan status (time-fixed) 423   
Maternal orphan  52 (12.29%) 9.92% 
Paternal orphan  207 (48.94%) 37.92% 
Double orphan  128 (30.26%) 45.58% 
Separated orphan  36 (8.51%) 6.58% 
Care environment  at Round 9 (time-
fixed) 
423   
Residential  158 (37.35%) 52.37% 
Family-based  265 (62.65%) 47.63% 







Min, Max  16, 20 16, 20 
Educational attainment at Round 10 409   
Under target  245 (59.90%) 55.04% 
On target  66 (16.14%) 14.83% 
Above target  98 (23.96%) 30.13% 
Use of a Western health facility at 
Round 10 
423   
No  241 (56.97%) 62.66% 
Yes  182 (43.03%) 37.34% 
Food insecurity at Round 10 421   
No  273 (64.85%) 73.72% 
Yes  148 (35.15%) 26.28% 
Perceived risk of HIV at Round 10 407   
No  332 (81.57%) 86.21% 
Yes   75 (18.43%) 13.79% 
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Mentioned sexual risk behavior at 
Round 10 
423   
No  382 (90.31%) 92.43% 
Yes  41 (9.69%) 7.57% 







HIV stigmatizing attitudes towards 










Table 9. Linear Regression of Perceived Social Support on Key Predictor Variables and Covariates 
 N= 423 
Variable Beta Coefficient 95%CI P-value 
Sibling arrangements                           
Living without sibling(s) Reference -- -- 
Living with sibling(s) -0.19 -0.45, 0.07 0.15 
Care environment    
Residential Reference -- -- 
Family-based care                   -0.23 -0.42, -0.03 0.02 
Country    
Kenya Reference -- -- 
Ethiopia                        0.20 -0.06, 0.47 0.14 
Tanzania                     0.24 -0.13, 0.62 0.20 
Gender                               
Male Reference -- -- 
Female 0.29 0.09, 0.49 0.00 
Age 0.05 -0.05, 0.14 0.34 
Orphan status    
Maternal Reference -- -- 
Separated 0.06 -0.36, 0.49 0.77 
Paternal 0.11 -0.23, 0.45 0.53 
Double -0.24 -0.57, 0.10 0.16 
Perceived social support at 
round 9  





Table 10. Logistic Regression of Past-Year HIV Testing on the Mediator and Covariates 
 N=423 
Variable Adjusted Odds Ratio 95%CI P-value 
Sibling arrangements                          
Living without sibling(s) Reference -- -- 
Living with siblings(s) 0.80 0.32, 2.00 0.64 
Perceived social support 
at round 10 (mediator)                         
1.27 1.01, 1.60 0.04 
Care environment    
Residential Reference -- -- 
Family-based care                           1.76 0.74, 4.20 0.20 
Country    
Kenya Reference -- -- 
Ethiopia                           1.36 0.67, 2.76 0.39 
Tanzania                         0.46 0.16, 1.30 0.14 
Gender                           
Male Reference --  
Female 1.49 0.99, 2.24 0.05 
Age                         1.06 0.87, 1.29 0.54 
Ever tested at round 10                               
No Reference -- -- 
Yes 1.67 0.95, 2.95 0.08 
Food insecurity                             
No Reference -- -- 
Yes 1.03 0.55, 1.94 0.92 
Reported sexual risk 
behavior                      
  
 
No Reference -- -- 
Yes 1.81 0.89, 3.67 0.10 
Educational attainment                         
Below target Reference -- -- 
On target 1.65 0.86, 3.17 0.13 
Above target  1.30 0.69, 2.43 0.41 
Perceived HIV risk                      
No Reference -- -- 
Yes 1.17 0.57, 2.41 0.66 
HIV knowledge*                         0.93 0.65, 1.35 0.71 
HIV stigmatizing 
attitudes* 
0.98 0.77, 1.25 
0.87 




No Reference -- -- 
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Yes 0.10 0.47, 2.09 0.99 
Orphan status    
Maternal orphan Reference -- -- 
Separated orphan                             1.35 0.55, 3.36 0.51 
Paternal orphan                          0.902 0.45, 1.81 0.77 
Double orphan                   1.093 0.50, 2.37 0.82 
*For analytic purposes, we multiplied the HIV knowledge and HIV stigma scores by 10 to facilitate a 
more meaningful interpretation; doing so meant results represented a 10 percent change in HIV 




Table 11. Decomposition of Effects of Sibling Arrangements on Past-Year HIV Testing 
Effects from living with 
siblings to past-year HIV 
testing 
Adjusted odds ratio  95% CI  P-value 
Direct Effect  
(living with siblings to past-
year testing) 
0.80 0.32, 1.99 0.64 
Indirect Effect  
(living with siblings to 
perceived social support to 
past-year testing) 
0.95 0.90, 1.01 0.11 





Figure 7. Mediation Pathways from Sibling Arrangement to Perceived Social Support to Past-Year 
HIV Testing 
 
*The bolded line represents the only statistically significant path.  
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CHAPTER 7. SUMMARY OF THE FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
Purpose of the Dissertation  
The purpose of this dissertation was to examine predictors of past-year HIV testing among 
orphaned and separated youth living in three Sub Saharan African (SSA) countries: Ethiopia; Kenya; 
and Tanzania. Particular emphasis was placed on determining whether the living arrangements of 
OSY might impact their recent HIV testing behavior. I also explored the potential role that perceived 
social support may have played in explaining relationships between one’s living arrangement and 
testing behavior. To achieve these objectives, I conducted secondary data analyses using data 
originally collected as part of the Positive Outcomes for Orphans (POFO) longitudinal cohort study.3 
Findings from this dissertation contribute substantially to better understanding HIV testing behavior of 
OSY and may lead to more appropriately and effectively targeting HIV prevention efforts for this 
higher-risk population. Below, I present a summary of the dissertation findings. I then discuss the 
strengths and limitations of the dissertation, and conclude with implications of its findings for research 
and practice.  
Summary of the Findings 
Paper 1 examined whether and how the living arrangements of orphaned and separated 
youth (OSY) in Ethiopia, Kenya and Tanzania longitudinally predicted their past-year HIV testing 
behavior, over and beyond other variables associated with HIV testing among general populations of 
youth in SSA. This paper encompassed Aims 1 and 3 of the dissertation. Findings from the 
longitudinal logistic regression (Aim 1) revealed that over a third of OSY reported past-year HIV 
testing; however, neither of the two living arrangement variables that were assessed (whether OSY 
lived in residential or family-based care environments and whether they lived with or without siblings) 
were statistically significantly associated with past-year HIV testing. Furthermore, although the 
covariates examined were chosen after a thorough review of the empirical literature, and after 
consulting the Behavioral Model of Vulnerable Populations,23 the majority of them were not 
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statistically significantly associated with past-year HIV testing; these covariates included HIV risk 
behavior and HIV risk perception. The only covariate that was statistically significant was gender, with 
female OSY more likely to report past-year HIV testing than male OSY. To better understand the null 
findings of the association of living arrangement variables with utilization of HIV testing, I conducted a 
post-hoc analysis examining whether the living arrangement variables were predictive of health care 
utilization in general, defined as “recent use of a Western health facility”. Consistent with Aim 1 
findings, neither of the living arrangement variables was predictive of recent use of a Western health 
facility by OSY. Finally, in a moderation analysis (Aim 3), I assessed whether participants’ own 
gender moderated a relationship between living with or without siblings and past-year HIV testing. 
The interaction term was not statistically significant, indicating the effect of sibling arrangement on 
past-year HIV testing did not differ by gender.  
Paper 2 described the results of a fully longitudinal mediation analysis (using rounds 9 
through 11 of data collected, approximately annually, by the Positive Outcomes for Orphans study). In 
this paper, which encompassed Aim 2 of the dissertation, I examined whether perceived social 
support partially mediated a longitudinal relationship between living with or without siblings and past-
year HIV testing. Findings from the a-path, the linear regression of sibling arrangement at Round 9 on 
perceived social support at Round 10, controlling for covariates, revealed no relationship between 
sibling arrangement and perceived social support. However, there were three covariates that were 
statistically significantly associated with perceived social support: 1) female OSY had higher 
perceived social support at Round 10 than male OSY; 2) OSY living in family-based care had lower 
perceived social support at Round 10 than OSY living in residential care; and 3) higher perceived 
social support at Round 9 was associated with higher perceived social support at Round 10. Findings 
from the b-path, the logistic regression of perceived social support at Round 10 on past-year HIV 
testing at Round 11, revealed that, as hypothesized, OSY with higher perceived social support at 
Round 10 were more likely to report past-year HIV testing at Round 11 than those with lower 
perceived social support. The decomposition of effects, though, revealed neither a statistically 
significant direct effect of sibling arrangement on past-year HIV testing, nor a significant total effect or 
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indirect effect. With these findings, I concluded that perceived social support did not partially mediate 
a relationship between living with or without siblings and past-year HIV testing.  
Together, Papers 1 and 2 reveal that past-year HIV testing is fairly common among OSY; in 
fact, estimates from this study population were higher than estimates from youth in general living in 
Sub-Saharan Africa,44 though a direct comparison of testing rates was outside the scope of this 
dissertation. Results also reveal that female OSY and OSY with higher levels of perceived social 
support are more likely to have tested for HIV in the past year than male OSY and those with lower 
levels of perceived social support, respectively. Nevertheless, with the exception of gender and 
perceived social support, results from this dissertation reveal that past-year HIV testing among the 
study population of OSY living in Ethiopia, Kenya and Tanzania is not necessarily driven by 
individual-level factors, such as sexual HIV risk behavior or risk perception. Importantly, results also 
reveal that neither HIV testing in the past year nor recent use of a Western health facility among OSY 
is driven by whether OSY lived in residential or family-based care, or whether they lived with siblings.  
Strengths of the Dissertation Research 
It is important to assess studies for their strengths by examining a number of features to 
assist one in interpreting the findings. In quantitative analyses, such as those conducted in this 
dissertation, assessing a study’s strengths entails examining it for association, temporality and non-
spuriousness. For example, one should be able determine, based on study design, whether there is 
an association between the predictor and outcome variables, such that a change in the predictor 
results in a change in the outcome. It is also important to check whether there is logical and/ or 
empirical evidence to support a temporal ordering of the effect of our predictor on our outcome. 
Examining the likelihood that our results may be spurious or inaccurate, further facilitates our ability to 
interpret our findings considering the likelihood of their validity. This is essential because results could 
be inaccurate due to a number of factors including confounding, or the presence of other biases, such 
as measurement bias from unreliable or invalid measures. We also assess the strength of research 
regarding the representativeness of the study sample, whether the study was based on scientific 
theory, on how significant or novel the results are, their external validity and how they add to existing 
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scientific understanding, and how likely they are to have an impact on important outcomes. There are 
numerous strengths to this dissertation research. These are described below.  
Target Population 
HIV is a leading cause of death among youth globally.9 Among youth, OSY are at an even 
greater risk of HIV.11 Therefore, having information about HIV testing and examining potential 
predictors of HIV testing among OSY aged 16-21 is a strength of this research. Furthermore, having 
data from OSY living in SSA is a strength because, as discussed at length in Chapter 2, SSA is a 
region simultaneously confronted with a growing population of OSY and a high prevalence of HIV. It 
is, therefore, critical to identify what predicts HIV testing in this region among a population that is not 
only at increased risk of HIV, but is also thought (in at least one study) to be less likely to test for HIV 
than their non-orphaned peers.6 Finally, the multi-country nature of the dataset is a strength for 
assessing whether the findings hold across cultural differences.   
Longitudinal Data 
This dissertation leverages data from a unique, ongoing multi-country longitudinal cohort 
study among orphans and separated youth (OSY).3  In longitudinal cohort designs, such as this one, 
it is possible to assess association and temporality by examining whether the predictor variable X 
(measured at Time 1) is associated with or predicts the outcome variable Y (measured at Time 2), 
particularly when controlling for the outcome variable at Time 1. Not only does this approach show 
whether a change in X is associated with a change in Y, but it also reduces temporal ambiguity 
because predictors are assessed at a time point prior to when the outcomes variable is assessed. As 
described in Chapter 4, the Positive Outcomes for Orphans (POFO) study has been conducted 
approximately yearly among the same cohort of OSY since 2011 (for POFO II) and approximately 
every six months prior to that since 2006 (for POFO I). This is relevant for determining the extent to 
which orphan-specific contexts predict HIV testing for individual participants (Aim 1). It is also 
particularly relevant as a design strength for examining whether the effect of living with siblings on 
HIV testing in the future is mediated through perceived social support (Aim 2). In order to assess a 
fully longitudinal indirect effect one must be able to establish temporality between the focal predictor, 
the mediator and the outcome variable.  And finally, often with longitudinal designs, one needs to be 
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careful about the spacing of observations or timing of data collection. However, with POFO II data 
collection occurring every year during the time periods used in this dissertation, this can be seen as a 
strength of the study as it captures the developmental changes in youth without being overly 
burdensome to the participants.   
Rigorously Sampled Data 
The rigorous sampling method used by POFO is a strength of the study as well. The two 
stage-random sampling design, with relatively limited drop-outs from recruitment, resulted in unbiased 
and largely representative samples of OSY living in residential and family-based care. This is an 
important feature, as it allows for comparisons between types of care environments while also 
facilitating the generalizability of the results beyond that of the study participants. The novel nature of 
these data make them important because no other studies have longitudinally and rigorously 
assessed health outcomes among OSY living in residential and family-based care to the degree that 
POFO has.  
Potentially Generalizable Data 
Whether results are generalizable is an aspect of external validity. Typically, researchers 
describe intervention studies with random sampling designs as having good external validity, or 
results that are generalizable to individuals other than those enrolled in the particular study of interest. 
POFO is a unique observational study. Because POFO employed rigorous sampling methodology 
aimed to obtain a representative sample, the results of this secondary analysis may be generalizable 
to other OSY living in Ethiopia, Kenya or Tanzania, as well as OSY in other SSA countries where HIV 
testing policies, the care of orphans, or gendered social norms may be similar.  
Theory-based 
Another strength of the dissertation is that it is based on theory. As noted in Chapter 3, 
theories are useful to aid in the identification of key constructs and causal relationships, while 
simultaneously placing the findings within a larger context. Specifically, this dissertation drew from the 
Behavioral Model for Vulnerable Populations (BMVP) 23, the Life Span Perspective of Social 
Support,24 and concepts from developmental psychology (Gender Socialization and Stages of 
Psychosocial Development).32,34,150 These theories heavily guided the research design for this 
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dissertation, such as in the selection of covariates and independent variables of interest, as well as in 
the interpretation of the findings.  
Grounded in the Empirical Literature 
Moreover, the dissertation was designed, not only based on theory, but also after a thorough 
review of the empirical literature. First, the dissertation addresses a crucial step in the HIV prevention 
and treatment cascades, HIV testing, which offers both individual-22 and population-level40 benefits. 
This is particularly important for OSY, as HIV testing among youth remains low.22 Second, results 
from the dissertation build on the work currently being conducted by policymakers and researchers 
alike to determine how contexts unique to OSY affect their health outcomes.4 The care environment 
and whether orphans live with siblings are of particular interest as these can potentially be targeted 
through policy changes and/or HIV testing interventions.  
Limitations of the Dissertation Research 
Study limitations can affect the direction and magnitude of the findings; as such, identifying 
potential limitations is an important step in the process of interpreting the findings. Below, I have 
identified potential limitations of this dissertation research.  
Self-reported Data 
The data used in this dissertation come from interviewer-administered structured 
questionnaires that were self-reported by participants. Interviewers were trained and substantial care 
was given by the POFO team to facilitate rapport-building between interviewers and participants. 
Ideally, this lends credence to the accuracy of the data, though it is possible that it could also have 
contributed to social desirability bias, particularly given the sensitive nature of the questions about 
HIV and sexual risk behavior. This is a potential limitation of my analyses because social desirability 
bias implies responses to the questions may not be accurate or valid representations of the 
participants’ own knowledge, attitudes, beliefs or behaviors – rather, participants may have been 
responding in a way they expected the interviewer or society at large wanted them to, resulting in 
imprecise data. Moreover, with multi-country data, it is possible that this bias differentially affected 
participants’ self-reported HIV testing behavior, based on the cultural norms of their home country. 
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And finally, it could be that those who self-reported HIV testing remembered their sexual risk behavior 
differentially as compared to those who do not self-report HIV testing.  
Missing Data 
As with many longitudinal cohort study designs, there were missing data for a number of the 
covariates. And although the percent missing was rarely over 10% for any given covariate, the 
amount of total missingness was approximately 30%; in other words, roughly 30% of the sample had 
missing responses to at least one covariate. To account for the missing data, I chose to use full 
information maximum likelihood (FIML) in Mplus 7.0.176,196 FIML is an estimation technique that 
utilizes appropriate standard errors based on sophisticated variance and covariance matrices. 
Importantly, it also utilizes all of the available data from participants in the sample; as such, it allows 
for the full sample to be used and is also less likely to introduce bias than other approaches such as 
list-wise deletion of cases with missing values. Finally, under FIML, I used the MLR estimator which is 
robust to non-normality.   
Unmeasured Variables 
As identified in my literature review, some of the variables thought to be predictive of HIV 
testing among youth in SSA were not measured in POFO. I was, therefore, unable to evaluate their 
effects, though it is possible my models may actually explain less of the variance than if I had been 
able to include them. These variables include the ability to access antiretroviral treatment if 
positive,132 distance to a health facility,197 and also communicating about HIV with a parent119 or a 
sexual partner.36,97  
The POFO questionnaire also did not include questions assessing why or how an OSY 
sought HIV testing, such as if they sought testing on their own, at the direction of a partner, friend or 
caregiver, or if they underwent provider-initiated HIV testing. This information would have been useful 
to more fully understand the circumstances under which OSY experience HIV testing. It is possible 
that what predicts someone to test for HIV on their own may be different than what predicts whether 
they test for HIV after a provider has recommended it.  
Moreover, I was unable to control for whether participants had a sibling or not, as this 
question was not directly asked of participants. However, in the POFO questionnaire, participants 
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were asked whether they had ever been separated from a sibling. As part of the instructions, 
interviewers were asked to “strike through” the question if participants did not have a sibling. 
Unfortunately, it was not possible to distinguish between the “strike-throughs” and missing values. 
Nevertheless, there were only 16 individuals in the sample of 423 who either had a strike-through 
(meaning, they had no siblings) or a missing value (meaning, they did not answer that particular 
question).  
Finally, because of the potential for unmeasured confounders, my models cannot be 
statistically considered as causal and they may have systematic error in the effect size estimates due 
to confounding bias. Assuring analyses are modeled in the appropriate temporal sequence is helpful, 
though not sufficient, for building an argument for causation. 
HIV Stigmatizing Attitudes Scale  
There are two concerns regarding the HIV stigmatizing attitudes scale. First, it had limited 
variability, particularly at the lower levels of the scale, or what is called a “floor effect”, as a large 
majority of OSY self-reported low or no stigmatizing attitudes. Because of this limited variability, it was 
nearly impossible to distinguish between individuals with low or no stigmatizing attitudes; as such, the 
non-significant finding could incorrect. Second, the fact that this scale was not originally developed 
specifically for HIV stigmatizing attitudes or stigma towards HIV testing could also have contributed to 
the non-significant results. For example, it could have been measuring something other than HIV 
stigmatizing attitudes. Because of this, I conducted a confirmatory factor analysis (CFA) and applied 
the HIV Stigma Framework,159 to identify items theoretically associated with HIV stigmatizing 
attitudes. The process resulted in nine items that produced acceptable model fit statistics. This is 
helpful to address the potential limitation, as it suggests those items were all measuring the same 
construct; yet, it is possible that another stigma scale, developed specifically for HIV testing among 




Recommendations for Future Research  
This dissertation raised a number of questions that warrant exploration in future research. I 
describe each of these questions below.  
Where and Under What Circumstances are OSY Testing for HIV? 
As noted above, the parent study was not designed to collect information to determine where 
participants tested for HIV. Yet, knowing testing locations could build on the findings of this 
dissertation by helping to identify any higher-level structural factors that may be driving OSY to test 
for HIV. This information, if gathered in future studies, could help identify leverage points that could 
be targeted for intervention. For example, knowing whether testing took place at community events, 
through mobile testing, or in the context of provider-initiated testing, could help inform where and how 
to target future programs to increase HIV testing among OSY. If OSY are testing at community 
events, where testing may be more ubiquitous, it will be important to avoid singling out OSY, as that 
may further stigmatize an already vulnerable population.14 In contrast, if OSY are testing for HIV 
through more private means, such as in the context of provider-initiated testing, and they are 
comfortable with that, then perhaps encouraging providers to continue with this approach would be 
useful. Furthermore, knowing the degree to which availability of HIV testing services affected uptake 
would be useful for understanding why the individual-level factors assessed in this dissertation did not 
make much of a difference.   
A qualitative study comprised of interviews with OSY would likely be an effective approach to 
gaining a sense for the decision-making processes OSY engage in when deciding whether to test for 
HIV. Such a study could facilitate an in-depth exploration of how OSY feel various factors (including 
the availability of services, recommendations from caregivers, OSYs’ own perceptions of risk, or what 
they perceived to be normative and/or mandatory) contributed to their decision-making.  
Are OSY Testing More or Less than Non-OSY in Sub-Saharan Africa? 
One of the rationales for this dissertation was that, compared to non-orphans, OSY were 
thought to have lower rates of HIV testing, despite their increased risk.11 However, although I did not 
directly compare testing rates between orphans and non-orphans, results from this dissertation 
compared with national level data suggest that it may not be the case that OSY test less than youth 
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generally in SSA.44 A formal assessment comparing HIV testing rates among orphans and non-
orphans in the region would help to resolve this discrepancy. Importantly, it would also provide 
policymakers and interventionists with information about whether OSY should be explicitly targeted in 
HIV testing efforts. If testing rates are not substantially different between OSY and non-orphans, then 
there may be no need to specifically target OSY; as mentioned previously, such targeting might 
unduly stigmatize these youth.14  
What Aspects of the Living Arrangements Impact HIV Testing? 
As noted previously, neither of the living arrangement variables examined were associated 
with HIV testing. In other words, whether an OSY lived in residential or family-based care, or lived 
with siblings or not, was not statistically significantly related to their past-year HIV testing. Other 
aspects of OSY’s living arrangements, however, may be associated with HIV testing. For example, 
perhaps there are aspects of: 1) the quality of the living arrangements; 2) the relationships between 
caregivers and OSY; or 3) the sibling relationships that impact HIV testing. A better understanding of 
what factors do impact HIV testing among OSY could lead to more effective HIV testing interventions. 
For example, if communication about HIV testing between caregivers and OSY leads more youth to 
test for HIV, then interventions aimed at increasing and improving such communication might be 
useful. As mentioned above, a qualitative study exploring what OSY feel contributes to their own 
decision-making around HIV testing would likely be very informative.  
Why Were Male OSY Less Likely to Report Past-Year HIV Testing than Female OSY? 
Results from this dissertation revealed that non-pregnant female OSY were more likely to 
report past-year HIV testing than male OSY. However, it is unclear why this relationship was the 
case. Perhaps the increased political and research focus on ensuring adolescent and young women 
test for HIV has contributed to the more frequent testing of women,186 or perhaps traditional male 
gender norms are continuing to discourage young men from accessing HIV testing.174 However, in 
order to increase HIV testing among male OSY, it is important to more fully understand the barriers to 
testing they encounter. A mixed methods examination of these barriers, using both qualitative and 




What Preferences Do OSY Have When Seeking Social Support for Health Behaviors Such as HIV 
Testing? 
To effectively leverage social support for future HIV testing interventions, it is important to 
identify: 1) how OSY would prefer to receive support specifically for HIV testing (i.e. whether through 
individual or group support mechanisms); 2) what type of person(s) should provide that support; 3) 
and whether these preferences differ by gender. For example, other studies have noted that girls are 
more influenced by individual relationships, while boys are influenced by larger groups 39, but it is 
unclear whether or how those preferences impact support mechanisms for HIV testing. Furthermore, 
as noted in this dissertation, living with siblings was not associated with higher levels of perceived 
social support. It may be that relationships with peers136 or caregivers133 are more likely to influence 
one’s perceived social support compared to siblings. Knowing this would help to target future 
activities aimed at increasing perceived social support among OSY.  
Can Increasing Perceived Social Support Enhance OSY’s Likelihood of HIV Testing? 
Importantly, the results from this dissertation revealed that the higher an OSY’s perceived 
social support, the more likely they were to report past-year HIV testing. Yet, this was not a causal 
relationship and it remains unclear whether a change in perceived social support would also lead to 
past-year HIV testing. To answer this question, future research employing an intervention study 
design should be conducted. So doing might also help to shed light on effective ways in which to 
increase perceived social support among both female and male OSY, and perhaps also among youth 
in general. The results from this future research would substantially contribute to future HIV testing 
interventions.  
Policy and Intervention Practice Implications  
Findings from this dissertation also add to the international aid policy debate about how best 
to provide care and shelter to the millions of orphans living across the globe, including the estimated  
52 million of whom live in SSA.198 Furthermore, findings point to practice implications with the 





Findings Add to Current Policy Debates 
With the number of orphans increasing globally, policymakers, practitioners and researchers  
have been working to ensure orphans are well cared for, particularly those living in areas that are 
simultaneously burdened by limited financial resources.3,78,79,178 Yet, as described in Chapter 2, there 
is a current debate about what the “best practice” in caring for orphans should be. Global guidelines 
suggest that, whenever possible, orphans should be placed in family-based care, and that residential 
care centers should be used only as a “last resort”.78,79 Dated, though frequently cited, studies from 
Eastern European countries have largely been used to justify this position. These studies revealed 
two important points. First, orphans living in residential care centers experienced poor health and 
wellbeing, including cognitive and developmental delays, that improved after they were moved to 
family-based care.199,200 Second, “structural neglect” of orphans, resulting from low resources and a 
high turnover of caregivers in Eastern European orphanages in these dated studies, was frequently 
cited as a contributing factor to the poor health outcomes orphans experienced in such residential 
care centers.  
While results from these studies are seemingly compelling, they are also limited to only one 
region and are dated. Others have argued that global guidance should be based on more recent, 
longitudinal and multi-country data.3,4 Those who take this position, argue that systematically 
prioritizing family-based care over residential care centers is not an effective strategy; instead, a more 
nuanced approach that accounts for the circumstances and quality of different living arrangements 
should be considered.178 In SSA, for example, although a large majority of orphans live in family-
based care,201 such care is not always protective, with many orphans experiencing equal or greater 
risk of poor health outcomes as those living in residential care.3,21,70 For example, research from 
Kenya showed orphaned youth living in family-based care experienced an increased risk of 
transactional sex and sexual violence,21 and were less likely to have their basic needs met, compared 
to orphans living in residential care.70 This variation between the two types of care environments 
provides evidence that it may not be just the setting that matters. Therefore, the more recent policy 
perspective argues that is not necessarily whether an orphan lives in residential or family-based care 
that matters; rather, what is most important is that orphans are receiving a high quality of caregiving, 
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regardless of where they live.70,178 This is particularly true as care environments are thought to vary 
within and across countries.3  
This dissertation adds to the current policy debate on how best to care for orphans by using 
recent, longitudinal and multi-country data from an unbiased sample of OSY living in diverse care 
environments. The null findings suggesting there are no systematic differences for HIV testing 
behavior between OSY living in residential vs. family-based care provide evidence against the idea 
that orphans living in residential care centers systematically have poor health outcomes and/or health 
behavior. Instead, this dissertation provides further evidence to support the more recent perspective: 
that the global guidance suggesting residential care centers should be used only as a “last resort” 
needs to be updated.  
Orphans are likely more affected by aspects of quality rather than simply by the type of care 
environment in which they live. However, to date, only one study (published after analyses for this 
dissertation were complete) has specifically examined how aspects of quality affect the health and 
wellbeing of orphans living in diverse residential and family-based care environments.178 Results 
revealed that food security, quality of shelter, quality of caregiving and access to health care services 
all affected the psychosocial wellbeing of orphans. Although additional studies are warranted, the 
results could be used by policymakers to set standards for both residential and family-based care 
environments. So doing would help to identify evidence-based best practices to enhance the health 
and wellbeing of orphans.  
Increasing Perceived Social Support Among OSY Could Be A Key Strategy for HIV Testing 
Interventions 
Previous cross-sectional studies have revealed positive associations between perceived 
social support and HIV testing. These studies have largely been conducted in the United States and 
among men who have sex with men (MSM),28,202,203 though one study revealed similar results among 
a large sample of adults who engaged in a broad array of HIV risk behaviors in the United States.204 
Findings from this dissertation provide further evidence to support a positive relationship between 
social support and HIV testing. Moreover, they add to the existing literature by identifying a positive 
longitudinal relationship between perceived social support and HIV testing, and they do so among a 
more diverse population: orphaned and separated youth living in Eastern Sub-Saharan Africa.  
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The Determined, Resilient, Empowered, AIDS-Free, Mentored and Safe (DREAMS) Initiative, 
a PEPFAR-funded project conducted in multiple countries throughout Sub-Saharan Africa, includes 
mentoring as a form of social support to enhance HIV testing among adolescent and young 
women.186 A formal review of this aspect of the DREAMS initiative could provide additional evidence 
that social support helps to enhance HIV testing. To date, however, no studies have explicitly 
examined whether increasing perceived social support leads to HIV testing. As mentioned above, 
additional studies are necessary.  
Nevertheless, the results of this dissertation, taken together with previous literature, suggest 
that a key strategy for HIV testing interventions could be to increase perceived social support among 
a variety of target audiences. Perceived social support is a modifiable factor that has been effectively 
targeted in other HIV-related intervention studies. For example, a comprehensive social support 
intervention had a positive effect on HIV medication adherence among adults living with HIV in 
China.205 This multi-pronged intervention paired individuals living with HIV with nurses and peer 
volunteers for a number of social support activities, including: health counseling; physical activity; and 
therapy support. At the end of the program, increased perceived social support led to an increase in 
HIV medication adherence. Furthermore, a meta-analysis of 122 studies, conducted in a variety of 
global settings, found social support to be statistically correlated with patient adherence to medial 
regimens.207  
Social support activities, such as the mentoring approach employed by the DREAMS 
Initiative or those used in other HIV-related interventions, could be adapted for use with HIV testing 
interventions for OSY, or youth in general, living in SSA. To be most effective, however, 
interventionists should follow best practices for intervention development: identifying a clear target 
population; clarifying a theoretical framework; conducting formative research with the target audience 
to obtain their input in intervention development; drafting intervention components; and obtaining 
additional input from the target audience and key stakeholders.206 This participatory approach will 
likely lead to more effective interventions, and if used with a larger target population, might help to 




This dissertation aimed to determine whether and how the living arrangements of orphaned 
and separated youth (OSY) living in Ethiopia, Kenya and Tanzania were prospectively related to their 
recent HIV testing behavior. In conclusion, this dissertation did several important things. First, it 
determined that OSY in this sample are testing for HIV at somewhat higher rates than other youth in 
nationally representative data from SSA (though still below the UNAIDS 90-90-90 targets), and that 
female OSY, outside the context of antenatal care, were more likely to have recently tested for HIV 
than male OSY. Second, although the focus of the dissertation was on the potential role of the living 
arrangements of OSY to impact their HIV testing behavior, this dissertation identified that neither 
living in residential or family-based care, nor living with or without a sibling were statistically 
significantly related to past-year HIV testing.  These are important null findings because they suggest 
that the health and health behavior of orphans may not simply be affected by simply where an orphan 
lives, but rather, by other aspects such as the quality of that living arrangement. In addition, this 
dissertation identified a modifiable factor – perceived social support – which could be targeted by 
future HIV testing interventions for OSY (and possibly other youth). Taken together, the findings from 
this dissertation contribute to limited knowledge about recent HIV testing among OSY and have the 
potential to meaningfully affect the lives of OSY living in the study areas by informing future policy 




APPENDIX A. MAPS OF POFO EAST AFRICAN STUDY SITES  
The Positive Outcomes for Orphans (POFO) East African study sites are located in Ethiopia, Kenya 
and Tanzania.  
 
(Map found at: Jackenjuul)  
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APPENDIX B. ALL 16 ITEM STIGMATIZING ATTITUDES TOWARDS CHILDREN LIVING WITH 
HIV 
Stigmatizing attitudes towards kids with HIV 
Do you think it is okay to provide less food to children who have HIV? 
Do you think it is okay to not allow children to go to school who have HIV? 
Do you think it is okay that children who have HIV have to do more chores at home? 
Do you think that it is okay to bully or tease children who have HIV? 
Do you think it is okay to not talk to or avoid children who have HIV? 
Do you think it is okay that children who have HIV have sex before marriage? 
Do you think it is okay to force children who have HIV to have sex? 
Do you think that children who have HIV are dirtier than other children? 
Do you think that children who have HIV are less well-behaved than other children? 
Do you think children who HIV are a punishment from God? 
Do you think children who have HIV are free to share their feelings compared to other children? 
Do you think that children who have HIV are slower learners compared to other children? 
Do you think that children who have HIV feel lonelier compared to other children? 
Do you think that children who have HIV are naughtier than other children? 
Do you think children who have HIV get sick more easily than other children? 
Do you think children who have HIV have equal rights compared to other children? 
*All items had dichotomous response options.  




APPENDIX C. SENSITIVITY ANALYSIS EXAMINING DIFFERENCES BETWEEN COVARIATES 
FOR THOSE WHO MET ALL INCLUSION CRITERIA EXCEPT HAVING TO REPORT HIV 
TESTING INFORMATION AT ROUND 11 (N=451), AND THE FINAL ANALYTIC SAMPLE (N=423) 
Variable Name N=451 
 
N=423 P-Value for Pearson’s 
Chi-square and/or for 
Fisher’s Exact* 
 Proportions  
Country   ꭓ2 (2) = 1.01, p=0.60 
Ethiopia 40.13 37.12  
Kenya 55.55 53.90  
Tanzania 9.31 8.98  
Sibling arrangement   ꭓ2 (1) 0.84,  p=0.34 
Living without siblings 29.57 26.75  
Living with siblings 70.43 73.25  
Care environment   ꭓ2 (1) = 0.19, p=0.66 
Residential care  38.80 37.35  
Family-based care 61.20 62.65  
Food insecure   ꭓ2 (1) = 0.22, p=0.64 
No 66.37 64.85  
Yes 33.63 35.15  
Orphan status   ꭓ2 (3) = 0.55, p=0.91 
Maternal orphan 11.75 12.29  
Paternal orphan 47.45 48.94  
Double orphan 32.59 30.26  
Separated orphan 8.20 8.51  
Perceived risk of HIV   ꭓ2 (1) = 0.02, p=0.89 
No 81.92 81.57  
Yes 18.08 18.43  
Ever tested for HIV at R10   ꭓ2 (1) = 0.00, p=0.97 
No 46.15 45.59  
Yes 53.85 54.41  
Reported sexual HIV risk behavior   ꭓ2 (1) 0.09, p=0.76 
No 90.91 90.31  
Yes 9.09 9.69  
Recent use of a health facility   ꭓ2 (1) = 0.04, p=0.84 
No 57.65 56.97  
Yes 42.35 43.03  
Gender   ꭓ2 (1) = 0.02, p=0.89 
Male 56.76 57.21  
Female 43.24 42.79  
Educational attainment   ꭓ2 (2) = 0.07, p=0.97 
Education below target 60.78 59.90  
Education on target 15.83 16.14  




 Means P-value for T-test 
difference of means 
 
Age 17.34 17.36 Pr(|T| > |t|)=0.74 
Perceived social support 3.0 2.97 Pr(|T| > |t|)=0.72 
HIV knowledge (by 10) 7.85 7.85 Pr(|T| > |t|)=0.98 
Stigmatizing attitudes towards 
children living with HIV (by 10) 
0.38 0.39 Pr(|T| > |t|)= 0.86 
Note that there are no statistically significant differences on covariates between individuals who met 
all inclusion criteria except reporting HIV testing information at Round 11 (n=451), and those in my 





APPENDIX D. SENSITIVITY ANALYSIS EXAMINING PREDICTORS OF PAST-YEAR HIV 
TESTING AMONG THOSE REPORTING NEVER TESTING FOR HIV AT ROUND 10 
Variables N Unadjusted 
Odds Ratio 
(95%C) 





Care environment  181  181   
Residential  Reference  Reference -- 
Family-based care  0.72 (0.28, 1.83)  0.86 (0.25, 2.97) 0.82 
Sibling arrangement  177  181   
Living without 
sibling(s) 
 Reference  Reference -- 
Living with sibling(s)  0.53 (0.21, 1.39)  1.67 (0.18, 8.97) 0.55 
Orphan status 181  181   
Maternal orphan  Reference  Reference -- 
Separated orphan  0.96 (0.18, 5.24)  0.65 (0.05, 8.75) 0.75 
Paternal orphan  1.11 (0.33, 3.72)  1.94 (0.51, 7.48) 0.33 
Double orphan  3.02 (0.89, 10.24)  3.72 (0.84, 16.52) 0.08 
Country 181  181   
Kenya  Reference  Reference -- 
Ethiopia  3.69 (1.43, 9.52)  7.04 (1.41, 35.24) 0.02 
Tanzania  0.93 (0.19, 4.53)  0.56 (0.01, 9.26) 0.68 
Gender 181  181   
Male  Reference  Reference -- 
Female  2.87 (1.47, 5.59)  3.16 (1.65, 6.05) 0.00 
Age 181 0.94 (0.67, 1.29)  1.12 (0.72, 1.76) 0.61 
Educational attainment 175  181   
Below target  Reference  Reference -- 
On target   1.24 (0.43, 3,57)  1.31 (0.25, 6.97) 0.75 
Above target   0.94 (0.29, 3.02)  0.75 (0.20, 2.78) 0.67 
HIV knowledge*  93 1.19 (0.71, 1.98) 181 1.16 (0.65, 2.08) 0.61 
Stigmatizing attitudes*  174 0.68 (0.36, 1.30) 181 1.00 (0.53, 1.88) 1.0 
Food insecure 181  181   
No  Reference  Reference -- 
Yes  0.42 (0.17, 1.00)  0.80 (0.28, 2.30) 0.68 
Recent use of a Western 
health facility 
181     
No  Reference  Reference -- 
Yes  0.65 (0.26, 1.62)  1.70 (0.52, 5.53) 0.38 
Perceived risk of HIV 175     
No  Reference  Reference -- 
Yes  0.56 (0.22, 1.43)  1.46 (0.45, 4.71) 0.53 
Reported sexual risk 
behavior 
181     
No  Reference  Reference -- 
Yes  0.71 (0.21, 2.38)  1.20 (0.32, 4.53) 0.79 




APPENDIX E. SENSITIVITY ANALYSIS EXAMINING PREDICTORS OF PAST-YEAR HIV 
TESTING (RECODING 50 INCONSISTENCIES SUCH THAT THOSE WHO REPORTED HAVING 
PREVIOUSLY TESTED FOR HIV AT R10 BUT AT R11 SAID THEY HAD NEVER TESTED – ARE 
NOW CODED AS HAVING NEVER TESTED AT R10) N=423 
Variables Adjusted Odds Ratio 
(95%CI) 
P-Value 
Care environment   -- 
Residential   Reference  
Family-based care 0.80 (0.65, 3.90) 0.31 
Sibling arrangement    
Living without sibling(s) Reference -- 
Living with sibling(s) 1.59 (0.31, 2.03) 0.63 
Orphan status   
Maternal orphan Reference -- 
Separated orphan 1.41 (0.58, 3.43) 0.44 
Paternal orphan 1.08 (0.51, 2.25) 0.84 
Double orphan 1.13 (0.48, 2.66) 0.77 
Country   
Kenya Reference -- 
Ethiopia 7.04 (0.71, 2.73) 0.33 
Tanzania 0.03 (0.12, 1.13) 0.08 
Gender   
Male Reference -- 
Female 1.51 (1.01, 2.25) 0.04 
Age 0.98 (0.80, 1.21) 0.86 
Ever testing for HIV at R10   
No Reference -- 
Yes 4.12 (2.10, 8.08) 0.00 
Educational attainment   
Below target Reference -- 
On target  1.54 (0.76, 3.12) 0.23 
Above target  1.13 (0.54, 2.37) 0.75 
HIV knowledge*  1.01 (0.65, 2.08) 0.93 
Stigmatizing attitudes*  1.01 (0.81, 1.25) 0.94 
Food insecure   
No Reference -- 
Yes 0.88 (0.48, 1.59) 0.67 
Recent use of a Western 
health facility 
  
No Reference -- 
Yes 0.90 (0.39, 2.05) 0.80 
Perceived risk of HIV   
No Reference -- 
Yes 1.26 (0.63, 2.50) 0.51 
Reported sexual risk 
behavior 
  
No Reference -- 
Yes 1.71 (0.81, 3.61) 0.16 





APPENDIX F. CONCEPTUAL MODEL USED IN THE POST-HOC ANALYSIS ASSESSING 
RECENT USE OF A WESTERN HEALTH FACILITY 
Consistent with my primary Aim 1 analysis, I used the Behavioral Model for Vulnerable 
Populations (BMVP) as the organizing framework to examine predictors of recent use of a Western 
health facility among OSY. As described in Chapter 3, the BMVP comprises factors that reflect a 
predisposition for healthcare utilization, factors that enable or impede healthcare utilization, and 
factors that reflect a real or perceived need for services. Because the BMVP was developed to 
examine a wide range of health seeking behaviors 23 this is considered an acceptable approach. 
However, the purpose of conducing this post-hoc analysis was to assess whether the focal predictors 
of the dissertation (the care environment and whether one lives with siblings) behaved similarly for 
general use of a Western health facility as they did for the specific use of past-year HIV testing. The 






APPENDIX G. RECENT USE OF WESTERN HEALTH FACILITIES, BY TYPE OF FACILITY 
Round 10 
Type of facility N Unweighted n(%) Weighted n 
Dispensary / 
pharmacy 
419 93 (22.20%) 16.17% 
Health center 419 68 (16.23%) 15.49% 
Hospital 419 67 (16.00%) 13.89% 
MCH clinic 419 1 (0.24%) 0.19% 
Private physician 419 2 (0.48%) 0.35% 
 
Round 11 
Type of facility N Unweighted n(%) Weighted n 
Dispensary / 
pharmacy 
421 77 (18.20%) 13.86% 
Health center 421 95 (22.46%) 18.05% 
Hospital 421 60 (14.18%) 12.06% 
MCH clinic 421 1 (0.24%) 0.16% 
Mobile clinic 421 1 (0.24%) 0.16% 





APPENDIX H. FULL LOGISTIC REGRESSION RESULTS FOR PREDICTORS OF RECENT USE 













Living with siblings at 
Round 9 
415  423 
  
No  --  Reference -- 
Yes  7.08 (3.20, 15.64)  1.71 (0.64, 4.55) 0.28 
Care environment at 
Round 9 
423  423 
  
Residential  --  Reference -- 
Community-based  1.27 (0.55, 2.94)  0.71 (0.43, 1.15) 0.16 
Recent use of a health 
facility at Round 10  
423  423   
No  --  Reference -- 
Yes  3.58 (1.80, 7.10)  2.10 (1.14, 3.85) 0.02 
Orphan status (time-
fixed) 
423  423   
Maternal orphan  --  Reference -- 
Separated orphan  2.02 (0.94, 4.36)  0.16 (0.05, 0.56) 0.00 
Paternal orphan  0.56 (0.25, 1.25)  0.32 (0.10, 0.95) 0.04 
Double orphan  0.12 (0.05, 0.32)  0.25 (0.07, 0.87) 0.03 
Country (time-fixed) 423  423   
Kenya  --  Reference -- 
Ethiopia  0.05 (0.03, 0.11)  0.09 (0.04, 0.21) 0.00 
Tanzania  0.35 (0.17, 0.71)  0.53 (0.23, 1.22) 0.14 
Gender (time-fixed) 423  423   
Male  --  Reference -- 
Female  1.78 (1.17, 2.70)  2.43 (1.55, 3.82) 0.00 
Age at Round 10 423 1.03 (0.79, 1.34) 423 0.87 (0.65, 1.16) 0.35 
Educational attainment 
at Round 10 
409  423   
Below target  --  Reference -- 
On target   1.02 (0.61, 1.73)  0.78 (0.45, 1.36) 0.38 
Above target   0.45 (0.49, 1.14)  0.57 (0.29, 1.11) 0.10 
Food insecure at 
Round 10 
421  423 
  
No  --  Reference -- 
Yes  4.22 (2.61, 6.82)  1.20 (0.74, 1.93) 0.46 
Mentioned sexual risk 
behavior at Round 10 
423  423 
  
No  --  Reference -- 
Yes  3.32 (1.64, 6.73)  1.39 (0.70, 2.76) 0.35 




APPENDIX I. T-TEST RESULTS OF PERCEIVED SOCIAL SUPPORT AT ROUND 10 BY GENDER 
(DESPITE NON-NORMALITY) 
 
MOS Sub-Domains N Mean (95%CI) P-values 
Full Scale  404  Pr(|T| > |t|) = 0.00 
Males  232 2.79 (2.66-2.92)  
Females  172 3.23 (3.09, 3.36)  
Emotional/instrumental Support  422  Pr(|T| > |t|) = 0.00 
Males  241 2.70 (2.57, 2.84)  
Females  181 3.17 (3.03, 3.32)  
Tangible Support  422  Pr(|T| > |t|) = 0.00 
Males  241 3.19 (3.07, 3.31)  
Females  181 3.51 (3.39, 3.63)  
Affectionate Support  422  Pr(|T| > |t|) = 0.00 
Males  241 2.67 (2.49, 2.85)  
Females  181 3.23 (3.07, 3.39)  
Positive social interaction  422  Pr(|T| > |t|) = 0.00 
Males  241 2.62 (2.47, 2.76)  
Females  181 3.07 (2.91, 3.24)  
Additional Item  420  Pr(|T| > |t|) = 0.00 
Males 240 2.53 (2.37, 2.70)  






APPENDIX J. CROSSTAB BETWEEN MENTIONED SEXUAL RISK BEHAVIOR AND PAST-YEAR 
HIV TESTING (UNWEIGHTED) 
 Did NOT 
mention risk 
Mentioned Risk Total 
Did NOT test 
for HIV 
241 (69.03%) 24 (58.54%) 265 (62.65%) 
Did test for HIV 141 (36.91%) 17 (41.46%) 158 (37.35%) 





APPENDIX K. EXAMINING GENDER DIFFERENCES WITHIN TWO VARIABLES: MENTIONED 
SEXUAL RISK BEHAVIOR AND PERCEIVED RISK OF HIV  
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